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3t «rou].(i l U o i t o ooRvwy my profour«i f j r» t l twd« 
t o Dr» 4a^ i!^ » -ea©«s«i, C h ^ l r m ^ o f t h « f jepsf tment ©IT 
B o t a c y , Al i f re** M^aeliw U'wlvBrisl ty, All#r»arh, f o r h4.» 
itw£'lusibl© -TiiidBacte a*>i eiii»®rvi»i=.>n# W i t h o u t h l « 
e^iaperf i t ion t h i » di8«*»rtfitl<->a coul i l huim not t a k « « 
t h i s ohsjp«» 
I e^ a t j q u a l t y i..ie«i;.>ly tt'oni-.t'tiX t o Oi , -Abrar N» 
Sftcaa, i»»'o/©0!-;dr Mat«>x-itti« f o r . . : ivln^ hi® va lua fo le I d ^ a * 
frv=a» tisa» t a tiiSHSu X eaia ci lao t.;£mkt'iil t o .'-• r l llaJ^etjcira 
i ' e l SiiaTBMfc who t o o k •••r»Bt jj-cdLii t o ty;>» t h i e c l i B K « r t o t l a n 
v«sry a « e t l y « M Is i s t l»ut n.>t t l i« l & a s t f X « u « t no* for^K*** 
t o »h.'W «y .Eijrtitiiud© t o say ptsrewt* and n l s t o r wis© h e l p e d 
fiM» i n v a r i o u s «fay«« 
i « Jo t th i ) 
C O ^ T E K T f 
i?>rm-'.'ii, i»LA^ o!'* -s^ a^^ E «• • • • • • • •«« • • 35 
nmiiiXAL^ AKP Mfe-rnoMi • • • • •* • • • • • • • 38 
imYsaK^cTK^H hnw I'^ KVXfew QP* yya.RAi-tsRE 
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of th© di0t or v«rj»tfirlaB» >rovidl«f? »otaro«8 of vitetaiiw 
c^ Kl {3l.n«rttl«* This 1« o i l the nor® true for lad 1 B wh«Hr« 
» nftiority of tho |K»pulatiaa i s v&,fetflri«B« 
Alt? «>ui?li «jt»et dftta on th© imnual {nroduetlon ot 
f r u i t s end ve^®tRt>l0a l a Indie are not eivolintol® but I t i s 
cstl^H&tod that sorea<^ under c u l t i v a t i o n rwaiTtg>s b«»tv@en 
28050 sal l l ion aeres* Tlis produoo i s not s u f f i e i e n t e n o u ^ 
for oonsunption of t l is >«o »!• p s r t l y b#oeku«® lasjor «>«rt 
i s d»atroy«d hy pemtm fi»d d i s e a s e s inoludl&f aost her^v^sl^  
during bendlinify tr&ns ^ortatiaa and s toraj^* ^ ^ 
?owall (I'^06) nifflMd t h i s d i s o l l i n e as Markst 
patholosyf d sa l lng with dis«e.s&» «ff©otin,ft frosh f r u i t s 
and v©irotiA>Iss a f tar tits harvest and before tfseir constiraption* 
t^rontdly speakins t a se lenee i s oonoomed with t h s spnilai;* 
oecurin*? dtirlnft tite operations of ' arvestinff^ paeldns* 
iiandlinjft trans.:3ort»tion» s^oriaif t h s produce* 
^eeordlBif t o Bowme (197<') the losr of food during 
,jost !iarvest ean be do ln«d mm ''t; at weij^'-t of w olesosi* 
o d i b l s riroduot (exelusl ire of raolsture oontont) that i s 
norMally eosumsMid by hiaaan e»d that isas be^ mi separr^ted 
fron the nediuea end the s i t e of i t s iasaedif to jorovth or 
produotioo by d e l i b e r a t e Ifuomn a c t i o n witli the i n t e n t i o n 
of uslSkf i t for htuaan fatdin^ but vhioh for any roasoM 
f o i l s to bo eonau»C'd by huiatmr-"« 
• 2 « 
Over »11 loBs»» to rr-.slts msd vof^tebl®* from th« 
/fex*^* to tl*c eonsumere rre cbout 12^ (ciolttiable« 196^^ 
L«ai3s & v®r»'l©n B©r^ I97t) oJ^  th« totcOL -jroductlon* 
Recording to IT•S•^•A• @etia»t@8 (1%5) XOB8«« of the kind 
' \ 
ifi flrtsite natiBi, vogvtnb^o* eure t o tii© tune of 23^» 
JM Indie Ci^emilu A Tt<akur (1968) v h l l e conduatln« 
e surrcsy of the ext@nt <>f l o s e e e e»tisis©t«?d tJmt rtoietoee 
su f f er e l o s s of 24»0f7, toaifcto 19»3^» «»nso 17*7'^t brnnena 
I3»5^ «IKI mpptm 1€)»S^* !*ervey (197^) while revlewim* tlie 
i l t e r e t u r e of poet ^enreet loeisee ^>oint^ out that the 
tot&l poreent loea i n appiee were 1«7'-3*6f cuetJasteer 2»9»7»9» 
*-*rBp©0 3*0«>tO«5» Ittti-'ce^ ^•1-1l*7ff c»rf^ ra--'ef=. 3«2<»4«2y ptjRC^^ ee 
•^3-tl'^ .C.>» pc-ere ^,1 - 10.1 emd toi»nto 11 .^ - t^.2» iJy wid 
lerg^ci the l o e e e e ere laueh nore i n d velopixie eountr iee 
l i k e India than i n developed oountr iee btmauee of l e a k ojT 
edvanoed teehnology* Oneeiroeien and Fatunla (197^) eHo«red 
ttiat u >to 219^  of the p o t e n t i a l harveet of toaiato f r u i t a 
vere l o e t to r o t e i n the f i e l d and ea addi t iona l 3 • ''^o¥' 
ro t t ed during Marketing* Parpia (t97^} oo the o t t e r hand 
obeerved that l o e e e e duriSK etora^^ end handlini; of a U 
orope i n tron>ieal Afriea were to the ext«eit of wore theM 
30$^* TinxB i t i e now rea l l eed that i»oet harvoet d ieeaeea 
eauee eoneid«»rabla l o e e e e t o f r t i i t e aod voe^i^tablea rouwl 
the ^lobe* 
L a r ^ miohor of |>oet herveet dieeaee of var ious 
f r u i t s and ve^Hablee have been roitorted froa t i n e t o tiani 
and eooM of tfaMi iai;»ert«Bi ones are l i e t o d i n t o b l e X* 
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|thliM>»toni|it « o l « « i Kuotm ) (1979) 
IfBtitHi £»«5*e (N t t r t ) Ap|> (1979) 
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Sht 4t m%ma ( I 9 a i ) 
JiteialtidrJlii jgf ^ ( 1 9 7 9 ) 
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!>• ®reoi« it l^loirl 
(1978) 
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(1979) 
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ByrtJ© A * . i l l e t t » 
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a igyph t t* 
<H»pt« ft Madtn (1979) 
Sorlbnw ft ViRl* 
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Altarafi^ll s ta ta «f 
(?*r«») do mria* 
^llTff^aLlllR ffti?UTgrW »•»•> «of*do««a»kl (197«) 
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(1979 b ) 
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?«ma s i fiL (I9SI) 
f*^^y|ypM?^r» »rvtfapcg>^ Carroll * Sa«e«r (197^) 
MilakaliaL iigy;al^yr^aymii 'opkov» A Eoviii««ir» (i97«i) 
Ajgrgaeteniell.^ atya (Oord©) tl-Kh^dea 4k El««.Kaaaw« 
Sa«« (1976) 
v'tj»ar|m| t f i ^ i l i . (NATt) $ » • • ^Aiilavslaiii (197B) 
h^mnUUm UMSML ^^^ '"'^^^^ sx A (197a) 
iMssEltim f.fflyyAi^a (i'i*>) i-«n<?©rf«id (1979) 
S I 
i i i l^a t<>,li»fe^3^ft 5 ^ " i A J*>l?o^  (1979) 
J)»ll 
Woll 
lo.jl^ 4ef, Hart* * Taaburi (19B0) 
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f a H ^ i ^ l i (Co r ' l a ) 
SMMM&A »a«c 
i»t t f 'S3S& "^VP 
»p 
<i^irTgfpp^r*^ m^mmm 
4MiJI£l)Mft i i 
I « l (I9B0) 
Stmkm ft r,ott (1981) 
Quwr ( I 9 B 1 ) 
Ctio'>Mhyjry A lloiil«ii ( I 9 8 I ) 
m%i.ni^ftm & Hehorotro (l9*^o) 
Vyas f i j ^ ( I 9 6 0 ) 
Sh9id i>At«r (19BI) 
A l i A Si iuki* (19&I) 
€k»urd) 
( i M i a t e d 
^fourd) 
^mirta^a i^-iM ,4iiai^^i^ii^ 
(aia«M>i 
(19®0) 
ISQlBiinthqg >oriqw sp 
Ci»>vMldrill lioHilMis (^KllcMr)) 
BttfKllJn vtac ttoriii ( o & t i s t * ) 
L1M«» <I Va»o«m»ftl,o») £ l l i » ) 
Kritft«<r!f«a it SIBKHI (196O) 
v i i M a i> BelftKOfial ( 1 9 7 3 ) 
liaw«r« it J o s h ! (197^) 
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'un^ Tcil invealon b r l o i ^ about ehaiig#« i n e* oad.«tti 
eoBStituants of ti)« f ru l ta« Th«nr« i s «& ipp0»t s h i f t l a th« 
aoneeatr&tian of earbaliydratesy Qrm^sAe skelds^ pbenala* 
aiainaaoidSf vlt@adLns s t o * (100*^0 196<», vSriimstave 4 
iwidoa 196c., s t r toll & Cmpp^tlijui. 1965, Aule^kh £ t gi , 1970a, 
197Ca>) • 
bttim obssrwd in «9pii»» infecttd with />^i^r#l>l-ii ^mr^^vm 
Thooi (Ciiendra Ai Teadon, 1963) , i^uava, s«iK>diil«, pmpmym 
tmd banana f r u i t s with ZfMlk^fH MMWJL P» «®»*# SsMSr 
P a s t e l y t i a sapodl^la P» l^ wars (dhosh ©t al. t964) euoia^bar 
^ ,£yt,lfa,#«l aohaald^raati^ (l^ d^a) r i t a (H« Cort> A Winatead* 
19611). 
<Stiosh 4 Tandaa (1965a) r«;^rt«d tha £Nr«a««i«a a t 
ol igosaaoharidoa i a maai^ f r u i t a ia fae t t d v i t h C o l l a a t r a -
IdAlSHB ekn9§PWl^MM, ^*«wf i n "utiw^i i»t»«t®d wi th 
Botnrodigiodia ffift,ff»ryfffff. *»«*• Srivaateira A Taadon (1966) 
raporiod that oli^aaeehasi'itt^a d@valopad on tho kth day 
a f tav inf^et ion* Oli.^oaaoeharidea vmrm a lao datootad a« a 
w a u l t of i a f a o t i o n with y o a t a l o t i a yaoota F* Haan * ^ 
mf9Wim^ P"** i» oopote A with g;^ i»tfffgair^ aff aelOIJL i^ >«iow 
(L* FT) on a rmrtrntx of m*awa (aafada)* llowavor, infwatiMi 
• ^ ?»gtg4otlti MMW^ ^» ^^ «B° * ^hosift SMMU, «» ^ o v a did not 
foxw ol i foaaooharldoa (Taadwn, 1967)* 
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Baaana infeet«»d wi th potjpr^xil,sXodifi t}}0ohroiat§fi 
Pat showed l o s s I n fxuotoiio and i;luoa»« oontant (^llllaMUioa 
tt TatKloo* 1965)* li6|>odr 4k Tcundod (19(>7) r«port<ldl d«or«Mi« 
i n ^Xueotmp f r ue toac end mmrQmm 9on t«n t in gun-m f r u i t s 
Infset iHl v i t h Maoyoahowlnft i^|ftl!ft^>ff#fBilti KAI»oor A TMid<»it 
Mad ani»»nbi f r u i t * iafe«t«»d i r i th ^iffffKU^H^ fyOBOL " ' ' ^ 
ITisi^ (SiRfitet I9<8)« S i i a i l a r r a v u l t i i havo txiaa obsarirad 
i n a tomato v<ariaty i n f«« tad v i t h Pga^tia|.ara fyfttjr«U<^||if 
(Bugn) Stitoraa 4k J a i n (K.a|»9<»rt i$6%)} j»a;>aya and l»a»aaa 
f r u i t a i a f aatttd v i t h Hhiaffoua a t o l o n i f a r ( f r ) Lind» tmaate 
f r u i t s i n f ae t ed wi th Pboaa <<fllOffflUnt (Aula^j aJ . a l t 19rct>)« 
Chahal A Grovar (1972) whi ia oarryiEig out ehaxi«Ea» 
i a t h a aug^nr e o a t a a t i n OhiXll f r u i t a i n f e e t a d w i t b 
9feft•fflaa^tlM^ gMffiirlTiil,JlirVil (»«»« * 'f *v) i h a x t a r , found t h a t 
i n t b a heaJLthy f r u i t a two auifar* v i s * fruatooa« D-xyloaa 
va ra d e t a a t a d but a f t a r 3 daya of pathoT©«»aia b o t h t h a 
euKara diaap'<aare4l« C^^an^a i n su^a r aontan^ hava a l s o b a n t 
r a > o r t a d iM banana f r u i t a i n f a o t a d v i t h Al twmar i i^ a l t<arnata 
( r r ) K a i s a l a r & CoahlioboiiMi * ..^^gloifar NalaoA (Fraaadf 
197%)« tom«to f r u i t a i n f a a t e d wi th Cylindi(pcar >«y a e o o a r l u i 
Moriren, C o l l a t o t r i f t b ^ ap Hyri>|fifgAn« tSCid ia '^^'^^- «« ^««'«f 
C h i l l i f r u i t a infaat isd v i t h F.hi.sBoouf a t o l o n i f a r ( ^ r ) Liad 
( tandon fii i l ,» 197^)» t h a t i n p^peya in fao tod w i t h Phewaaa^a 
e a r i c a ^ pa^^eyaa P&trax & Cif (Dhin^^a Jb Kharoy 1975)t t o a a t o 
i n f a e t ^ by i t | . t a r a a r i » ftlffBl ( ^ m » * ^asrt) Jonaa * Orout 
^ 4JL taauif i Naaa ax Ifmrm (Hahta $X Mk.» '^^^) *^i^ «ASBai^ >i 
f r u i t a in faa tod v i t h §.9^rtP4i9l9^kf^ .If^ ffffWffWJf, > »^* (A^-^t 
197^)* Singh A Cholian ( IS^ I ) rai>orted t h a t tba eoneentsa«» 
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—tion of ymk sMj'TRrs vhleh w©r« dotoetted In ti^Blthy fxniita 
f^ yf'j^ '^O etoldsi*' Orj^jasle a©l<!© Xi.tm trmmrtOf trartarlc^ twetllOf 
ttueclniOf oxal ic ac ids whieh &«•« tho ohiaf e a n « t l i u « n t s 0t 
»«iv«r&i frulttt and -v^f^etolbl^ft a l»a uuEid««tr|;(» oti.ttagtt» e s 
a r«aul t of infctotian with {»athdgeti»* Ea iOc#r A T; rtdon 
(I9<>9)t Btmth A Tii»d®a (1970) lamion, Sriv««tav» 4t Jemal.* 
t^dia (f97^) r*i»0rt«»d thcit arigeaie eontonts of ^tAlt» 
d«»ore0««d ij» ini '^et ian* with imrloua ftj»ifi» 
^umarie^ raelonio s.f%d e l t r i o aolde vhlch ver« 
obearvod In lidaithy f m i t e of toiaato^ v«Kr@ &l»o obsMnmd 
i a f r u i t * iskt99t®d with r>r«eh»iarft au«iralienji» (I'Mfra) 
Sutnran 4b JadUit l>ut t)it« ot^ntant vmm vmpf tmi <^ xo@pt that 
of fumao'ie aAid whioh ahowad «n izieraaaa i a tha eon t e a t * 
Tha {nreduaiimEi of auoc ia ie aeid duria^r i>atho^neai0 o f 
frtdLia i a in taraa t ia^ (Ka o^<Hr A Tandon 1969)* taadaa ^i. 1 ^ 
(197<|) reported that e l i i l l l f r u i t a infaetad with R h i g o o ^ 
ptolo^^C^v i^r) Lind^ A tonata f r u i t a ia f»oted witii 
QffUftg^r^ffliBi •?* PyjlJWrfffg'rfftn »99m^^m Hor^aa, 
^Yr^tkfflm StaSJi^mL ^ »<^ » • « P«»*» anovad a d o r a a a a i a tfea 
or^taaio &oid eontaat» Mahta j|j^ jy^ (1977) earx>i«d out 
l y a i e of extraeta of h«aitl^iy and diaaaa«<! towata f r u i t e 
io faatad with M^ffffi^lft JaiJBA (^'l l l» * -^^-rt) loaaa * 
Orout & Aj^  tanufy Haaa ax Para A ot>mmryrmi i i iat t?iara 
vaa eonaid^rabla ebangaa i n orr;aaic! acid eontent dum t a 
p®t!»<j/=r«*Mil»» Tb©»» «»b8®rvtitioaui l«d them t o canttltMi® 
Jaraaltiddia (1979) whii® siiudyinif ol<®»^» i » th(» 0r*?®ai«» 
( l t e a « * a§£f i l ^^®«Bd t u a t i a t h « trultm i » r « e t ^ wl t l i 
.^»i»«y i^:H.jLj^ j| •^ |>,^ sij|f t h e qpimatity df •u.eoiai.ey maloaitt wod 
e i t r i e ae ide isMst*«ii»«d whi le tli« ^lusuGitlty of we l io maA 
twr t f t r ie u&td <l«<ir*»ea««l« Fvnttrie a e i d »md «xt timteoinB iieid 
v l t h (Ef 0*09) «ror« dc»t«etod OBjly I n tho d i sonsod f r u l i s * 
Xa ^^vnorwtk tim t®tmX mm0vm* ot o r ^ a o l e &&Mm lisorettaMl 
ui»S«r patthogOii«»i»» 
Keeofitly Ma^tsEader ^ Hadl ( l 9 6 1 ) wliil© ©lerrylftg oi»t 
toJloeliealoeJ. s t u d i e s &m m>&l\s^m «>^  ®a.fig:oe» by A«sw»r<8gi,l^ yMi, 
f l eynf JLioii obsonrod «. h l ^ loimS. of e i t r i e «eid i n i n r « « t t ^ 
ftpuito* Tliiitd £ 1 , ^ (1979) r o ^ o r t o d t h » t tteo c o n o o n t r a t i i i a 
of thm 10 o r i^a^o tteid» whiolbL v«r« fotaad i n h i ^ i juAttt i ty 
i a lioidLtliy r n t i t o shovod m eltght 4«o.roa«« i n qpaantify 
• i f tor iiiro«ti«Ha wit l i €l,Rtfori4iAa» <port4ool£ i a &!?p3IL« f r a i t a * 
jA»05»r|>|,o Aoid.a» 1% hm» l>««a ob»@rv«d t h a t tl»o ei»oorl»ie ma§M 
eon ton t diNBri»e»«s vhon tVti i ts « ro i a f e o t e d with tvuk^aSL 
imthoff^ns (Bhutimi $ 9^6) » 
Mais^ f r u i t * i a r o e t » d wi th 9<^U^MMMIfm^ ^ . f f t t e 
ffv^rli<^Mfi «•«»« * immfi^Um, a lma: '«^ »» *®^h» ««* ?TW»"W» 
f m i t t t i«f««t«d w i t h Poatftlotift MMiA ^« •'«««• ^.llgPfr i l i ; l iM. 
P. iieais * g;>iyM.>g|i,!ia a&Mlil ^* «»«»# C^HOOU at j j , 1 ^ 5 ) 
showod deor®»a» ia asoorbio motd coat oat* The r«te of 
deeroMNi of »»oax*bio &oid was foster ia meen^ fruits 
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Ms. ,1i,r'^ ,ot>roi^ ie^ , P«t no «po<»s**»io e e i d ti?i»© d<.it*otod (Sriv»ttt®im 
i^  l^ndon t!^6e)« Chcatal ^ (?rov«»r (197^) e»rri«d out sit<Hll«it 
Oil c h i l l i iVuite i»fo«t«d witlj CM«y^£>l^tlJI <!>WW¥ltPi1« 
(Berk * l.-£iv) 'iliaxtort oaad r®p«;»rt««l that aiioorblo iM»id 
coriteii^i of <!i8%.ms«d o i i i l l i rru i to d&eliited r&pidly art*** 
5 dE&yo of pat'tioftonoois* 
Si;'?:nii:'ieE:£nt loei»e« i n &soorble aelcl cantont -^mm 
a l s o obsenrod i a pe^&ya fnt i t t t daamgod by 6 Post hAx'V<»«t 
patho^nsf tMonsly jait»riaiBrj|^ |s tmmxLm (^^ f^t&rtMls,]^) Mo&« 
ex Psrs» C,fif»f|9fflj^ ia. f^f f^fW ^tmaw ^ i s l £ » gSg^^WJl^a 
l i a i l A iffi99Ml1lts^P9l'm IwmPmt) i^^^tt&^v) Boodij, ^xum^atr 
MBSsmm ^?^^Miifi&» fMft^liip aMMSMSmk (^^^ «^ '^) 3t||>> 
S£>ioiC«yl ilTm&md A Veraag 197B)« Ag^awftl * Bison (1976) 
roportod that vho« ^ggtr^JUlMl J^Mffill vwi Tolgli A M U S a i T 
£l)ft JbJSlAft U A E U t r m ^ i ) ^•«» • * **«»•• Isolato.^ fr©» «i»pl« 
vore inoeiilat^d Into 5 opplo cul t ivtorst ti«erooso In aieoorblo 
eold was soon end t h i s VAS wmmh f a s t e r the spixles Inoouloted 
^^^^ mmm^f^Um IASSM: ^ 'rei#i then M»i»ffwr^i laitrnftfa 
Mees ex Fero* Fruits of lltehl In footed with '^^ tfffurllW 
iff^ 4<?yf„^ w s^rk & levt ^^^fi'iMrlf tAiyr^i^ft (^) i*«ieei»i 
* gjrUl^rQ1»fy;?tB l^oidKinini— r©dtioo<l tlio e90orl>l« e e l d 
oont««t by ^ c ^ » 90*7^ a l thou#i sosw l o s s %re» a l s o olMMWved 
i n eontrol m t i t s whleh oMiy be dite t o over ri^enlmf (P:r«>sad 
6 Sinhe 1979)* Ot^ 'Oroeso In SAOorbls eold eimtent d u r l a s 
:»»tho??tinsls of loiaon frudts v l t h ,fyf,^yr,ltf|| £13aiaCiaHJ''iMi 
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r®{»«>rt#tf by n^Ttirtm * RindHy (19^0) . 
Phef:^l,«,f<» i^hdnolio compounds wr«a a l»o ono or tiio impoxtazxt 
eons i l tuea ta at a pleont e e l i * The«e oowpoimdis ivovlclft 
rdsletmuy* in £^uit« and -v»^tBbl«»« lSi^i«r ooneexitra** 
t i o a of ph«»iitfll«« i n a vooriaty of tm^iete rv^aistant tm 
J^ttp^fnts^kj^ ffl^^ ( K l i i p A Htart) Jon^n 4 Cirout wa« raportad 
by B5iOtla a t fll. (1972) • S iml l s r ly l a toaato f r u i t a in fae tad 
witii iyLtjgESiEia JLf^uM "*««» ®x ®^»*» *«A«L sal j^i l (* ii^i-* * 
Mfurt) Jonoa A Irout vara toxsoA t o eontcUUt hi^tar raaotsxt 
of ili0nol»# (!1««ta a*, fjt, *975)» 
A i>}t0nol.le ^'ubst&jioe (ftf vcl i ie «.i2) wa» d^taatad i n 
tlia heal thy f ru i t a whioh cjaard&aad durlxi^ cithaj^Miaala by 
Al»e|na.fyia pojljc^ awl vaa totiOLly l o o t i n IS days o ld 
ini*aetiona« Two p;;^«nol8 (.^ T* 43 ^ vtS) varo obaenrad i a 
hea l tby boat t laaua of »p;*l« i 'ruiie liut a l t e r inr&otlon 
(lltlzKl fi£ jgil^  t9?9)* r'ost In faat ioa bioabaflBioalL c b a n ^ a In 
mpi^tm f ru i ta ro t tad by fn4,PUUm ^omsm t'iisfli, SijaMf 
re l l f i eli^a/iulate Snould lb Behtm "irio-'.oifaaaitfi roaaiMi I«lali« 
indioatcid a redtMtioa i n tba .^ionolia aontant {Kmtl A 
Hurijal t9®l)* 
>^f^ Uaa ec;^ <lai«> foat i»ftirotion oiUKo^ raa i n eciino aoida bava bean 
atudiad i n aoajwai f r u i t s suob an i n taoimne infaotad with 
<-9l^«t^^rioh«ffi ifi.!^WnWI (^o««) ^ l l & i w r (Tan»a, 1964)i 
^ 1 ^rXoaiif ;;.• r^oTilj'S ,;r«.tava " r u l t s t*itl5 Dj|, t apobroiau-e =*&tg 
l_ppt§i imfl^$^^ F# ac»*'i <T**RfcJi)»» t9tj7)f biiiK na f r u i i e w i t h 
Hen.'jo, t*a;>otfi tiiid C;it,x-u» I 'l-ults i n foe i cd w i t h ^ 
csaino eold ooa ten t* '-'huhel & CSrov^r (1S72) c&rr i sd ou t 
• t t id i9« on btsiilthy &LiI.li . f rui t0 smd a l s o r^iui ts luL'eotod 
wi th g^i^j#ay^,iffift SjaSSi^kUi^EMa (-oyJt & '-'av) l-.^cxtor, Th«y 
dateot t td « i # i t ©Hiiao acid® nmataXy tfispar'tie ocidg -irlutBml® 
a e i d t L-tfJlaninef IWdlsn la* , try^to-,>h©a©, .^••riJilii^, h l s t l -
d ia«9 ^Xy0in» ixi homXthy i Y u i t s bu t disxlA^j -jj^tiiORiroa©*!.* 
BXX 02£CO£jt fiJLyciiici vwr-o x*<^uood oofi®id@robly« I'tM^ato 
E M : M t.^,«%ft ^«e» ®« P©re, ^ JtsOdlBl. (^  111* & Mar*) JoiMitt 
4k ar«mt (itvlitft e t ftl 1975 &»)>) a l s o ®shlbl t0d A shmrp 
dtmeXiMm i a ttm m^Xao a e M e tmtco t dtirixi«( p«&tho^wa«ai»» 
Molita | j ^ ^  (I9?'7) otjrri©d out amilyBl» of o x t r a o t n 
of I ioal thy eiid >!isO£!S«Ki touiaio fxTilt* 5.iJJ?«^ciod i«*itli 
Alterticarlft £2^^311 ( l U i s #* Mart) Joitea A Grout it ^ t a n u l a 
ll«HE>s ex Para & obaArvOi! oheun^a 1» tne eorapoait ioo of 
eminoaold^s The e o n t o n t of rr&& es i lnoae ids vaa e o n e M o r a b l x 
aXtarad ^ l u r l l t a t i v o i y vasd f ivo £uuinoeeld« ap:>«BrcNl I n t h « 
d laeoaad f r u l t a * Sin^h • '^"-hohmn (1979) OBrriod otjt 9X^wt±» 
•H^aatv on c:;:sitt..^ cs In ;"'rcQ ©iitlnoKcide i n fn i l t© of* 
batt legawrd, ousteiolon d '.mtertaelon d«» to inftHSition 
o^ i'ytUA.if^ butl#ri> Ihind sk 1^ (1979) obsr-nr^sd p»»t 
Iciftteti^^a ehenjf^s i n fuaitio Aoid contents i » tup^lo f r u i t s 
r o t t e d with Cjlfitfig-ls^^tiif <;yrtlcg>l^« •>? the 10 free eaaiao 
acidB dotootad i n the !i#sltliy tl8.^u«» of ft;jfjl» iVu l t* 
v^lifiOt pheuylalaninft w«r« ooraplotely utili980<l i«r d i s i a * 
t©?:*r«.tvd by th* ptiitho'»©n dttrittg pathOf;9n@«ile« nov©ir»rt 
t?!r«o newly 8ynth®8i3©-^ taninoaeid» V I B . ey»ti»«y Sfuin©* 
b u t r y t i e eoid mxl tyrosin® ir^re d o t e e t ^ i n tlM» in:f«ot«d 
t i»8u«s« Lo00 i n ttfisino aoid contes t wa« a l s o obsorrod i a 
tOHittto f r u i t s infe«t«d by gfi'pfift^  d««tr\^t i ir» Plovor ( H » » i ^ 
\ 
Kfivl & MuKtal (19f't) ^etorainod l»loch«r.ii«al eh«n|^»^\ 
inel iMin^ o lmn^s i n nminoaeidia i n a >|9lo f r u i t * inooulatodi 
* ^^lgop«t f>tolo«if«» C?'**) Lind and obtainad -rarjr i n t a r a s t * 
ins rasialta* 
faatora baciro baan foimd t o infltsatioa thaae loasaa i n f i i ^ t a 
aaid -vaf^atablae during atocraiEa snd tretnaita* Broadly thay ' 
ara elaasifior* aa phyaie@l« ehasraieal and b io los^oo l jTaotora* 
Phyaioa;| |» Thia eetag^ry ineludaa (a) tba i n i t i a l qEHiality 
of tba aoMMMlity (b) tha taa^HKratur^ at trhioh thm inroduot i s 
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haJLd dux-±n(:' u«.nr-lin3» r-iori^^Q, trvXtsporfc end dii»trilJttti<M» 
(c) iho i • • of th© pas t li©3r«f»«t (snvironiaeist (ti) t h o u s * 
of Ga«Uroll<ed o r awdifiisd aliao«p";aree dt ir ing atoraj»fe eund 
tr-asi»it (e) c,i©mlcal tr«©tffierit» t*<ir tli© eo^ t ro l . of dc=OB:y 
(•') i'lCat t r sa taon t f t f a r ..'-cay o o n t r o l (g) j^cls lng ea^A 
jte,itifijL .ma|ltyj |*' . V u i t li«rim®t©d a t ©n imatiture stct®» aiay 
J243Y0]. rii>»n j r opo r ly azid sasy oon»<i<|u«ntly o c m s t i i u t s o. 
•joB'ii hariraisst 1.>B® whan reJeotCfd ©t, tht> r e t o i i o r eon&tmmt 
Imvmlm S io i i a i - ly f-^-niita li®rv®fitt:..<l a t an av©r-<acsttir« s t a g * 
esay no t saa'vlve t?Jo '•fut^lia,'^ t o vh ioh I t i n s ' ib^eeted 
dur ia - : laarkt-t ln.-,»» T'^us t^^esw f r u i t e l>«^ e:3sae m IOAS l a t h « 
market i n ^ »©qii«n©© ( a ryay 197^) • 
na3f-v»y (I97f'^0 '-''JS'tiJOS" .JodLntQ';? out t !mt t l i* i n i t i a l 
qx ia i l t y of f i ' i t i t* should b« tr^m frt^c: i a f so t ioaa i t o a'VodUl 
i \ i r t h « r r o t t i n g jhirini? s t o r a ^ end t raxtepor t* lltAs pos t 
hcunrest loss) oan bo r»due«d by a d o p t i n g an i n t o >ratod 
op >roAeli of o o n t r o l BIO t hods (^garioy^ 15T§)» 
Yo i^>oir^ t^urf„n«» Hormsliy for ke»|>ia^ tlm farul ts snd vo^tSM* 
b i o s freslXf tho s t o i s e o i s dono a t tiae totapoj;sturo - i n oo ld 
storojgo cold i n r o f r l i ^ o r a t o x s , ' a r p i o ( I 9 7 « J ) poin tod out t h a t 
l&ok oC rafs ' is^oret ion c e r - e b i l i t y t o l a r ^ ^ l y r ^ s p o n s i b l o fo r 
sau^ior i>ost o r v s s t l o s s o s i n aeny diivoloping o o u n t r i o s * 0» 
t h s bf is is of i2xp r i i i j eu t a t i on , coc ip i l a t i ons have b9«ii laml* 
t o i n d i e a t o tbo ^uttm^xm ttHa^^ax'-atii^ea Tor 'tsuiintonaite* oif 
q u a l i t y mad prevomtion of l o s s o s diwlnj^ e t o r © ^ and t i J n a i t » 
it»imtci»tleo 197*ii 5««'di4t 1969f ^'1^it««aati 1957)» «»« L«odi 
£ l fiL (1976) poJuBted out tSmt th©r« ! • » r« lo t ioash ig» 
ftuthora rop&rtfui t h a t l&t tue« boo<MM \m«&lal>lo i n o n l y 
12 days a t t5**C bu t no t u n t i l 35 days mt O i, ,\»ptir®?*M(i 
was f^itnd niior© ^jori^'-iable (BB i t bociime tmsals^l© An tmly 
5 clftye a t 15**C b u t no t u n t i l 35 days Rt 2®C. S t o r a i ^ of 
a»t>m-afi*.i» a t O^C i s not i>ar«i«J5ible ©a i t brinrjB nbotxt 
c h i l X l n ^ in ju ry* 
hntm & t'8rrl«T}bMry (1968) ohoved t*?i3;t nmny t r o p i c a l 
f r u i t * sueh «k8 auan«N>o» ©nd b«ai«nos «r« dasiaiWMl i f s t o r o d 
a t m t«BijMMr»twBr« tsolow 7*3 *^ » ^ i» i l«« r ly t^&ma vegretablos 
«ro f*l»o ©tsucoptlbl* t o froozo i n l u r y faad u r o , t h o r « f o r « ^ 
r«oover««d for ©torero a t t©iai»«r«tiir« a b o w 7»5*G, 
Tosapcraturo d u r i n g «io>age '•ms anot:x«r probloM of 
o o o t r o l of micro o r j^anieaMit C^r t e in iaicroor.\?ajii«iiiia i h r i v » 
boet (Old aro or nabia of i:XO*}ixk^ &vmi a t i ov tota iwraturav* 
S tud ies on 11»|i««l©# of ijI^kMSMjiS.* ^=sic!» i » a 
3mpi3vttm% |»atha«r«n of f r u i t a and v a g a t a b l o a , wai'o o c r r i a d 
ou t by Ha r t e r * woi i^ r (I9i22) t o dotorioine tho optiaaM 
tmaparwtura rmiulsvt^ by tlio &:>oeice t o grow* Khigoanift p i ^ ^ 
oayj^i k a o i b , gg^ £^rari.|.t-ti^f *.hrenl>, :rcv boa t a t 30-25 C» j ^ 
OrriBftia =-'i8Cri«r & J^^ fto<^ug|j|^ Ma...ysolw»ki r- qulro*'. 30^C a« 
0|>tifflUM tbiBpax'&turo* |ij|. Cf i ens i i t i..iirenb 4;«v®las;»« t^ a t 35 C» 
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iUirnmkar & Josh! ( 1 9 ^ ) t B«thi (l^'^B) »nd MukerJ«« 
(1961) r«t»ort«Mt that bolow IO**C patho/jwaa Tftilod t© f^ row 
on astziife* A %m»pmtmtvat9 rm:m^ of ^ •• 25'C t««» f&und t » 
hm %h0 opttouB t«ai|»ttratttre for t!io crrovth oiT ^tornar.JJi 
| » i^ iH nm9» mx Pmrm on P*«rs (Taadea A Gho^ 19<>2)« 
t&ndoB (1967) reporttixS that 01o<>»:^ari!a» .{g^ftfrms 
CU9 A Hess e«u»ed i«&at dtiosy 00 batissa f t t t l t s vh«« 
mtarmd »t 10*C, ?«»titl»^Aji a»oi>tBft P . Hana * Botryod:^-
t>l^;i» th«obrow(Mi Pat oouXd not eauaa any <i«ie»y oa sapa** 
d i l l a at 10 • 15*^ C but oonaldorebla loaaaa war« obaarvad 
at tttraparatiira b@t%raa» 25 • 30*^ 0 (Tandon A Hialioraf 1969)* 
Similar atudlae t a dt^tenaina tha optlaKMi tanparattsra for 
patbo ;ana to grov w«r« laada <m L i t e b i f r u i t a i n f a e t e d 
2lMirJtil,^ffalm ^^ *®« * Kwpar, ^ IffidsasaiSHt fba» A Rapar, 
Am nlcittlai^ff (ildaai) v in t f Gvllj|||droc.ar»opa tpik^jaaaa isuni« 
g a » t « l o t i a j a * CallatotriohuBi ^loe|eoa!>orlo<tlya Pan* vhiah 
oauaed optiaun r a t at temparattarsa b a t v a m )5 ••25^6 • 
Hahta £1, Jli. (1977) wbila e a r r y i a s <mt |>etl»ol©/»fieal 
studllaa an fx-ult r a t af toieata eaua«d by M |^agfifty,lf> 
|f«|«f|| ( E l l l a A Mart) Jonea A clhrout ft £(, tamila Na«a ax 
Para raported that tha Majciaun rottiaur oaourad at 28*^ C« 
Altamarlft mp^, cataaias « f ru i t rot 9t isii^Lllsyi £ f iK^ 
f a l i a d t o f^rainata at k^^C, with 30^C aa tha optlanMa 
taa^aratura f<w sorminatloa (Varna jM^  g^ 1977)# C a l l a t ^ 
tr iahua cas>«ial (Syd) l^it * Bia aauaini; f r u i t r a t a f 
a h i l l i a a grow baat at 30**C ( s i n # i £ i . ^ 197e)« *oteta 
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decoy Uy #u8@rlum a o l m ^ {Umrt) Ap;., & Wall £j|^ r,<?ft^ ^ai 
Link A; £ • 03tYgiM3in»i (Soli l • * Fr) S|t|iM » t K«(n» wioi alKlssata 
wli«i tuber* v e r « s t o r e d a t 19**C ( L « « I???*')* Sharawi A Khan 
( t 9 7 9 ) r©g>orl«d t h a t <i-;3tiait*9 t©«aj>er«ture« f a r t h « ^rrovtli 
o 1 aia^V.:>or.aIdisa oa ca£»e . fooseberry vGr« ^ & 25 C r o « 9 « c t l - . 
"^J-y* £ E S S 2 l a i go^ f^^ o^ (Mart) Ap;> A Wall & I^jj, ^anra^or^ 
(r'ehl ©X ?-'"r) Sliiad ©t isena emjfllftu f r « l t r o t o f o l t i l l i o a 
gr®w anci »j>oinjilatad e t 20 - 30 C, ( H i o o s * & IX&g, > 979) • 
L'lu« oaald on g o i - l i c ir . Ikil |^tria oau8«€l by l*«aj.cili,|.yf|j, 
jgeja^ & Pj. o^ 9yyti*teif«>,}cy«^  <^;«v«lai>®d b««t tst 20 • 25 C end 
25 • 30^C r o a p o c t l i r e l y (aeorgfleva A E o t e v , f979)» I#ov 
taoaperature (r>tl''^»15^C) v«x*® unfavourab la f o r t h a i n i t i a * 
t i o n o f fruitt r o t i n l ia i« rrui.t» aauaed b y Aaporit;il.l.wa 
Vf\n l a i | [ ^ w h i l a a t 2 3 t 3 0 , 3 5 C r a p i d r o t o c c u r r e d 
w i t i i i a a f«tf daya (&: acuta & Gh®»ira t 9 7 9 **)• >^V«»rfM^ 
Boyi^,j^^,for^^ (Oib? o r X l a fuJJeuroi) She ldan & £ ^ CSJfcgJ* 
Link ocAiaias b«aans~flrtt i t r o t waa a a x i a w i a t 23 «• 35 C 
(Khaan* & ChasKirct 1979 &)• ^^ot o f ouewiibar f r u l t a d u r i n g 
trEtnB<>ort&tian cauaoa by Cl^doa-^^oriuw |jaEl2S£iii» ( ^ w * ) Link 
* fo^^ilJt.itfW^ .^ i« | . i om| doTaloiwd a t l o v t®op«ratur« 6 -lO^C 
n a i n t a i n o d i n r<»4r i«orat t«b oara (Ooor^^evm A Kotov t 9 7 9 ) « 
Slltf^9,9^^^^m Ml^W^\m omumtn^ ;>ota o t u b a r r o t 
waa l o s e at 15°C and 20*^0, w i t b no m&aaijcrabla d i a o e * * oeott* 
r r i a g a t 10**C. (Bolkan s i ji|(.t 194^^1). h a r ^ v a sX ilk i^9Bt) 
o - - -
eaurri«d out attadiaa on p o t r y d i o l ^ d i a r o t o f f^pji**, and rapcHr* 
t o d maadLwHi r o t a t 36^0 and saitaimim a t 20^C v h i l a no r o t t i n g 
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we» observed e.t lo'^C* t»ot:h©lo.g;ics:5>l t.titdt&» reg«ar#tn# 
ot:»ti=>»uia tmrny^rtitvarB tor %'?« ^.mvlapm^nt of t*hoiao.3»i« 
irt^xmig (SBec & B-yd) causing rot of brtnjal. f r u i t carr i ed 
out l>y Choudhfery & • r^alje (I98I) i n d i o e t ^ i that Sj^'c WMI 
t!.!« optlsKm tofi} crAturo for rotiiaip* 
liigJLalJkiS HicMUiltyfw* Like t@iaipor&tur« r e l a t i v e h=?aildity 
eque l ly plays on lm{7>ortt^ nt ro l e In turn d e v e l e m e n i of 'iowt 
harvest disetuiee* I t not only a f f e o t e the taoleturo l e e s 
from f r u i t s or ve^jetablee i»s evi^enoed by sliri'veliiMS' or 
wi l t ia^y but iftlso af f^cte the a o t i v i t y of the deo«iy eettain^ 
or^anisiSiS* Moisture los£» i s s^'-rious i n coo^aoditi.es th&t 
&rc s tored for a lon|^ ticM e»i;« apples e te* or i n those 
that mey he stort-'d on ly for short periods* 
i \ i n ^ i n gt^nertl roquirod higli eioistUK'e l e v e l f«ap 
t i i e i r grotrth tsoA aK>tabali0«» Generally 95 t o 10<) peroent 
r e l a t i v e huoiidity supports hi'T>»«st iP^owtli of ^aost of th« 
fun^« f?%l©tive hitaidity below SO t o 85 pereent are by mA 
lar^e InMbltory f©r th«« , Conidia o f Haci l iniB frui i t iopla 
(tt'int) Honeys** survive t i l l © v»ry Ion?; neriod at I5 
percent RJI (^Jeqvl and Oeod 1957)» 
V@ry h i >;h r e l a t i v e {masidity f»enerally favour tlMi 
garovtli of oreenisms eausin^sr deeayt but do net a^eessar i l ir 
r e s u l t i n iner&^sed d<(>eay l o s s e s i n f r u i t s and vec«tuible» 
(iiarvey» %97^)m In pota toes for exanpley tii^^ Rll promotes 
eur iag and healiais by suber izat ioa whioh reduHaes i a v a s l o a 
by micro or renisns (Artsohwa^fer^ 1 9 ^ ) * 
I ao^Biit etuili&B on th© et'»'*^mt of Eli diirin.-" aitors-"© 
of Br-usaeis ii::)rotit0f eEib»ei?«« l^uks siiovAdl that at lew 
t*«Apttr«)iur« t"i«r« ! • !©•*» deoey at 9*- - '00 pxtireatit r«X&tlini 
!'siBaidity tlMWB at 90 • 95 p«ro#aBt or lowor* (L#ixts it v«ii si®n 
Ouri? 197W ?»nd«!rfpr©»s & l«i«?<l*arg i97^)« Th« r®t of banana» 
applet «aa»s«t tosa&to and ijdtato by MMt^SLMP ®I»P« ''«» »<** n^XT 
aiu&ii 4nflu«i«cod by Kll« Uawavor, a Wd of 50 iMjreant or «b«>v» 
allowad tlia rapid dt v«loi^fa«sit of a^rt rot v l t b aioderrtt# t « 
hoavy lat«t i« i ty (TheJcuBr 1972)* 
Mabta f l fi^ (197?) raiK»rta<l 10G pareant » • t b « optioMai 
r o l a i l v a ht^gtidity for tlia #rovth of MJ;;^ £IlM!jyi yo|-i*«^ ( K l l l a 
& Hart) .fon^a A "froot & g^ PfW^B ^99» ax V*ara o^ tamata 
fVuita* KItaaria «k Oh&ndra (1979) raportad ti«at f r u l t a of lliaa 
vhen 8tore<l at $K> • tOO {>aro«mt R!l ahowad %0€t par^atkt r a t l a 
nina day* dwa t o l a f a o t i o a osfttaad by Aaoarg^l^f nfaay Van 
Tia^b, Maxltnun r o t t i n g o f banana dua t o |-:M,fffrJ^ !H w o n l l i f o r i y 
(a;H»^gr«lrM |EJi^3E2l) Bb#ldon A £11. £ 2 i £ a i Link (Tandon * 
Clieaadra 1979) ooe«rr«>d wisaa tha ralc i t lva huodLdity vaa 50 
pareent* fil^ti i n t a n a i t y of f r u i t ro t of Pyr»^ ouffw i^inia diM 
* • ^riehodarmfft v l r i d p «>ee«axad et 60 paraant Bil (Roy « SharMt, 
I9S0)« Potato tubara atorad i n polyothyXana box<»a vara badly 
daua^ad by r\^§mri,m ffHtP^y^lW J^mfMflUt 97WffS9m) *^ 
hiitbar mt (96 • tOO prnvema* aosoparcetd with 80 prntomnt) (]#i 
gar f ia id f 1981)* Maxiania rottiaiit o f b r i n j a l f r u i t a d«ia t « 
Pbog>^|l'aia irawtoa vaa aaen at 55 paroaat Eli (Choudhary A 
Maaija, 1961). 
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;»i,tjh r o l a t i v ® 'n-Msi'lltyt vi;-<©« desirtjd i n Klorig® 1« 
.^©uornlly jijei:^ .t€d.rji©d by the u»e oT a rof^-l^-sration ©ystma* 
Stessja l j i j«etorE o r s-tomiasors have ©l»o i>©e'«i ummd f o r tiMjreaw 
• I n g Feu I n ®tort/5© (<lotitry *•, r fUll lant 1966), PackiU-^^ &t 
f r u i t e wi th jrotfe'ctiva Tilias c r t t i t o s wa •Qvlrotmont wi th 
h l^h RH wi th in tlt9 p e e k a ^ sxtd t h u s aak** th« p r i n t l l ^ l * 
t o mortt d«E!tia,t«> than i n «itora.g<» roo^tt (lif-iri^nbtir':?* H ^ t t 1973)* 
C0atrqlX<»d Of iH^if iec l »,tt3ogah«r#sf» Gaotr©ll®d or sK '^;Ufi-t»d 
ot;nosp"'^r©® at-® ©•isuij.iy v»sentl4.\l f o r ,':'?«>9cS » t © r a ^ '>r fxtJl ta* 
•Tb©»® ©OfMlitiasn* tsr© t o t>« »appl©sa©»i od with r«>-^i,t^«rBti->n 
t o have e h o t t e r ©ffoct (I'teyay I977)» '^'^ ''^ '^^ y M. l i . (19<C9) 
Mcttsie o^ ^ (1971) »tiit1i€K3 th© ©f^'#ot of e o n t r a l l ^ ettaoep— 
h«rtes f o r th» »tora,fro tind t ' • neuor t of p e r i s h a b l e o^rieuX** 
t t t r i l QOfli !oditi@0«, ny end ieur ^9» ti)« eontrollcMtl and saodi.fl«dl 
e toospheree in i b l t tin* a e t i v i t y of de«»y orf»»nl.»BMi» irivwr— 
»on (l*)f^9) r^-^orted t h » t t > u i t » which underi?« r l | j « « l n c 
a l i tor Iiarvofft etr« aaorw s a n e i t i w t o o o n t r o l i o d atoMS )hor«»* 
Th. roi 'orog eimtroXlod atmoophuro* a r « o f fee t i i r* f o r thoMi 
f r u i t * t h a t OAnnot be stor<Mi « t tb.o optitauM t<na{»«mturo» 
Let iuo^ WAS £&UBA t o bo • co red b e t t o r a t O^C ound i « 
tiftor«roro u o u a l l y t ranoportodl a t t o n p o r a t u r o of *^*C t o 3**C» 
l ioduet lon of t ho iMsotint of O^ i n a ra lX« oar o r t r u o k f ro« 
a normal 21 {»oroent t o 2 t o 5 |»«roont slow* dovn t t i« r<»«i>l«> 
r a t i o n r a t a (Li t o n t 19^7 ©w* H o r r l a A Lader , tSTT)* 
Hti'a«b®n'4e« otilpped l>y a i r a r « muGli Hh^-v9 t h e i r 
optimtitt s^oldinff t o spteratwr© of O^ C^ f o r tl-io Major p a r t of 
t ho t r s n e i t pe r iod (iianroy f t ^m t96{ ) • Tb^roforo maln tanano* 
ihar© w&s Ci rodbaoti^n In d'-eay of namh roin (Hie t o 
nQnlllp. »p« PotrvtiB »p and Khlgoimp sp hy >o®t harvoB* 
trcatfijofit with t';l®bendi:?s>.>l« cejrbondtsalnj imasa l l iy Irjaro-
rot d i s e e s * of .«»8trlic CRUS«J by S c l e r o t i u p C0y>> 1 vor;i>,«j|.... 
dion©, bonoisayl A. d l o l o r a o vas appl ied r«w © ' ulb fiust 
( . . toi lott l 19S1)» 
ye»t ^ref!it!ai^iat£|«» . i©»t (.rttat&..-tit UAB h-^vn widely r»«o«» 
iftitandt»d beoaustt i t eontraXs o3i'>;ft»i^i» 1»hi^ t h a w alr«»ciy 
,>en«t} eted ttit« f r u i t AS W«1]. B« taoae 3.06oi;«d an tlt« 
etsrfiie« of tli* f r u i t s * l a e vay t h i s troatfitMot i s o<Ms|»a.w 
reibls t o s»^sto^ari:&fttlo«i of dairy itroducts i n that thm '\ 
t«ai>oretu3r«8 mid mxpoavaco tijm&^ do not eauss «pi>r»oial>Xs 
o! a«.^s in ths toxturof riavtjor or other ot t«r»otarst ios of 
t h s product p but do i n e c t i v s t « the ;>attio.^nStt 8 tudi«« 
oorriod out by mevmrmX vork<drs L>avo shovn that «ara 
should be takWA t o oontrol. the tmi^>sr»ture beeauss hiisli 
t i^perature nay eauce injtiry t o the frviit* Paimya ami 
poaches baire ho^n treated v i t b host trc^attoents t o eontroX 
f r u i t f l y end pothOjt<ren8 si«$h as .C.<yl.Xatg>triyhtw i n i iaval l* 
i r o e t i a ^ peaches for 3 * 5 snimitoe i n water at tl9^C or 
1«5 tainatee at 54^C e o n t r o l l ^ both broim rot f^'-^rliiltollift 
4'ruoticola') imd I^hizopus rot (F^ .^lato^ms etol>?nAfer) (Sfpitb 
fp JIJL ^9^^)m A 2 to 3 otirsutos e3«:po»ure t o !;2°C i n v a t e ^ 
was oioet o f f e o i i v e for eontrol of f r u i t s doeay* without 
eeusin^g injury (^»ith A l^clitf t9£^S)» Akaoine cml Arisu»i 
(1953) end Akcuiine end Ooo (19^9) mii^r^sted a traatoient o f 
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i>; pesya Cor ^ ti lnuttia a t 49 C for oontrolJLiini; nnthrw— 
ahaa» f*tid u tho r dlB®as©«« Akii.-.J.n« (1977) «4Leo »u?*f!?€s»t©d 
a 20 lalo d i p i.r» hot wator a t k^ C fo r o o n t r o X l l n ' diMi©y 
af ;asLU{O«»o« Walls (1971) x^«oo>mueridi^ i»j mln d i p * i n 
water e i 52 C Tar rfcduciaij t h e docety of n e o t a r i n e s by 
€5 t o 75'i* O0ii»i:>«!r€M.l t o dt-cay of timtr®at€»'d f r u l t « « »tov«iroirt 
when hot w©t«r trv;atc»&nt wr,« {supplement«KS v l t h t r e a tu<mt 
v l !i Captan* bGn^xayly t h e •^ ree t iv^ iaesa ijaor#a0ttd« T h i s 
ootfbinetiatt ims suaat!.£»r ed-vmita^v t h a t a vory low 
concen t r&t ian oiT t h « «»!i«Maieal vee r^rtiuir*^ a s t h a t wh4n& 
usfK al^na* Spaldlnr; & > c#<'or (19B0) sliovod t h a t (»O0t 
hfurveat d©oay was e o a t r o l i o d by dipi>in6; 8JWftf»o f r a l t a im 
iioi v a t o r (52**C) aontftlrtixi^ . l i* benaiayl fox* 1-3 i»ia* 
gaek i aa <; liagitlll»g SirgtaBiai«* Itaprop®r peolc».^?lnc »B«I 
ivandling syst&nia a l s o af^-s^veit^ t h « l o e s e a dua t o p o s t 
h a r v e s t d l s aa so* Fropor paeluufin : of a j roduot |>r«vonts 
not on ly br t i is imf and eruiiAitln^ bu t e a a a l s o radiM»a t h « 
taoistvtro l o s s vmA ^ i i r o r a i ^ i n e^ddltic^^i t o wa i s i t a ln l i i s 
a d o s i r u b l a amrironB^ttt dtfiriAi; fltarlcoting* 
/ocs>rdin: t o i»©rki.n» (1959) ,ie'Ck±ns of appils* i n 
*>oly©t';ylen€3 ha ;s can x-i;dl'uoc b r u i s l n ; c;-i:sed d u r i n g t r ans* 
-port t o tho asctent of 50>^ » l^ cf^ e should b® plaead on 
th«»lr s i d e s i n l a y a r s v i t h i n a p a i t i t i o n o d mas tor OOSN* 
taincsr r e t h o r t t ian j»lBCine thaia uprl;T*»t t l i rou i^ t h s f u l l 
derittk of tha o o a t a i n « r « 
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Ti^ht tvJLt paekin/; of pmrnrtip plunt*, ai>t*iootSt 
elmrrtem exid otT^«r tr»e f r u i t s ht«d r e s u l t e d In redue** 
t i o n of i o s ^ s s rr<M»i brui6ln<^« Tltls kind a>f peieklac* bow* 
©V«»r» wo%iid bo d i f f e r ® i t for dl f f«r«t i t kiiids of f r u i t * 
tixtd 8«f >iM'fete s t u d i e s 1.3;-% no®-.i«d for efeC*-; typ» of frtrf-ts 
end V(2g^ 0|;@blO8» A^rulis l i k a Oi'torrius * p»ea«'hs« v l i ieh &r« 
so f t »kittn«d &my r«qtjdr« »oiat# ttjctrtk p«fc-i^ '?in£r i n paeklnit 
iGs»fcry £1. jy. , i9i-5» l i t c l i e l l jKi jy^ I96«i, 1965t 1 9 6 7 ) . 
Aeoording t© lullXftV ( i 9 6 0 ) , Qlson £ 1 ^ 1 . ( * ^ 0 ) t 
Pate! en (t9C9)» pi ieka^ dosi'<;n onist be ooordinntod v i t b 
ooolinrf »yste-:ts imm ro fr l ' - srat ion p y e c t l c o s with i n 
@toraf!>0 eind i n tl»e trr^fislt inkln^^ i n t o ooKolfiorektiom tli« 
Btreiij^h of the :>aekin,'»r» 
Box l i n s r s for ohcrrios hAv» b«@n found offM»%l^r« 
in rsdiioin^ the blu0 mold rot eaussd i>^ g>»ti||fl^ |,^ jH'^ tip 
fHyi|>«i|p«BB tX. »x Tiiofa* Me Ixttomh and Porr i t t ( t 9 5 8 ) t 
provsd t h s t box l i » « r s oaussf! an inerotts* i n d«e«y \fm 
emumm of tli« alnindant n o i s t u r s with i n t h s pfuik«d boacs* 
e,g« Bul l*s «ys r o t C»UB«<.1 by ll»o.f»brf^,o^ gT^t^fm* **••»» 
wfSLS lauoti hli^ t^unr i n f r t i i t stored i n box l i a o r s th«ia l a 
tuoss starod witliout l in«rs« llardsnburir 0 9 7 ^ ) •hoved 
ttmt tr^stsMtnt of f r u i t s v i t h e s r t a i n fua^io idss befwnt 
pmAhdLng eons idorsbly rodoesr' l o s s e s from de««y» Boat 
l i n s r s used for ^laokii^ c i t r u s when tx o&ted with b ipbe* 
ny l reduesd the Amam^ of e i t r u s f r u i t s from f*rm«n a e l d 
r o t osuswl by |^fli^ijgH,|W* difgitet i«> Seeo. end b l u e mold 
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r o t c«me©d by | ^ I t f i l t e t a i v«iaB«r (Pyifgr ^ ^^ 196%».) , 
A#e<»rdt»# t o ^©rr tmul t (19!>5) tli© • t o r a s « Hi*© <•# p e » r » 
e»o b« •JEtfmded by 6 t o 8 tfO0k« vitix rodvMitlao i m «ftoi««> 
t isre l o s e by a@eklii«» tiio fn&lt i n ««ai«di i»oly1ttqrl«MB* 
l l a o r * * Sii&r-h A ::tuc>tA (1960) proved t lm t d«««y t i f «lt3ru» 
f n i i t s eouid bo roduood wi.mi toe f r u i t s cir« ftt<KrmA i a 
-^tmuy ba^« o r wooden boxee r«it.hur tli«ny whMa •i03^«gidi i n 
bGUBboo oaokoto* 
Bath -ri'ocero mnt% oea»\m9se& ar© r*J8-.ion»il»l«> fear 
rsduoin^f iko ;>oet«aa3n^9t l oa s^a lit iHoris^.tabJL* ootmamt^Atm 
t l o » » Xu a d d i t i o n t o t l t i s i t e l a o i n v o i v e t oaoti OOBHI 
av«.ry latdividufil vi,.a haK'.il«»« iho produc t d u r i n g e a ^ r k o t i a e . 
I t ioy t h o r o t o r o y noooos^ry t o know tbo f i k e t o r * 
«fhleh ImfliMMioo ti^o ^oot l^atrvost l o o s o * i n f V u i t a w h i l « 
tiioy taro s t o r ed i n t h o ecmaasa&nw^* '>lReo« Pr<»o%i«(aJLly 
no work ham hmtm doeo on t t i i s ossfsoet* looro p w r t i o u i e r l y 
i n I n d i a * 
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r 'V V I r L i- K O •=" !•. K 
• 36 • 
I t i s o l e s r from tlj© b r i « f r e v i e w t>ro»©nt©d h«r« 
t h a t d e c p i t e lar^ro m«al>«r o f a t t i d l e * t h e r e e>r« lemtniMl 
i n OUJT i^Haaoi>rl«Kij3:« v h i e h n»ad t o b» r i l l « d i n * H«»r«<iir«r 
not'nini* i s r a e i s o l y i s litiown urat proermti^na t a ba taJrati 
t o iaini;?il»© t h e ios^'^a tHi© t o dieac^e&^e In t r a n a i t * Th«pa«i«« 
far©, v l t l i t h l » oiai i n vlaw i t l a -iropoawd t o a t u d y tba'•,_ 
f o l l o w i n g t » 
t« To i^aXata funeral {Mtthoifana frosa clia«&aaf] f r u i t a ami 
v».^Ci>t&bl«s v i a * ia«iAf^ »y tkp'^Xm^ p«>tsM»hy bexiazuiy eit3rtta§ 
to'.asito, fcrltiscai, >at«tO0 ci .slctiea, ©arrot ©tc» asMl 
t o d iernos© t'-©Ei u t o ffpcoifi© l e v a l * 
2» To t e a t t ! t« ir |>ethor^onicity i n Irtai ta i n t h a 
l a b o r a t o r y * 
3» T# atudy t k o a f f a c t o f d i x T a r a n t typaa ojt aatal 
s o l i i i and l i q u i d atedlaf d i f f o r o n t eatn^m tmd niiro«» 
cjan aoureaa etmi ui inaral ttlamonta <m tha f ^ o v t h ojf 
ft<»ia o f t h a loaovn pethoifanio funi^« 
4* To s tudy i l ia aft a e t o f tanpors t tura , r o l a t i v a 
II 
i tmt id i ty end P on t 
i s o l a t e d l a 1 abova* 
II 
i tmt id i ty end P on t h a ddvelopmimt o f {>atho#was 
To Mtudy t h o p o a t - i n f e e t i o n ohen/^aa i n t h a phanol l t t* 
Cti'ainoaeidf cmxho' ydretasn ov^u^e a e l d and a a a o v b l « 
ao id e o n t a n t a i n d l s o a a a d um w a l l aa h a a l t l i y f r u i t s 
and v e ^ t a b l aa» 
i . r faat o f v a r i o u s sul s t a n c e s on tha p^roduetioa oC 
anisynaa* 
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7« t o ^*ot0Tmtne t h e e f f e c t of d i f f e r e n t v>tiokln|? 
eystctna on t h e <Jv v« la ua^itt of i»o»t Hmrvmmt 
l o e 8 3 « « 




Dinef^ scKi f r u i t s and ve«?etables vl2.1 t»« e o l l e e t o d 
from th« amrk«t mtd w i l l to« broui^rht to t!i« i&boratory f<nr 
I s o l e t l n ^ th« fun t i assoc iated witl> t h s rot and id@ett&<» 
fying tlisn* 
Tito dlsaasod f r u i t s e^vid vo^etixblos witiett v U l bo 
oolJioeted fron tho l o o a l narkot v i l l b« Icopt i s o moist 
ohi^aber at 20 • 28 C* t o foe i l i ta tc^ tliO ^iravth axid sporu-
I s t i o a of itun^t 
for i s o l t i t i o n of pothotfonsy the disoasod f r u i t s 
w i l l bo ttiarou#kl3r v^shed v l t h tap vator mad thon tb« 
surf BOS v i l l . be s t e r i l i s e d with t^^ ^ f^ #^^ i<> s o l u t i o n by 
kse;>ia^ them inl^o the s o l u t i o a for 1 t o 2 ralnutoe* After 
repeatod wsshln^ tritb d i s t i l l e d Hg^t disoaeed les ionst v i l l 
be out froa the iuneti<m of d i seased t i s s u e s with t h e he lp 
of slierp s tor i l i i sod kni fe* The d i seased t i s s u e w i l l b« 
transferred i n s t e r i l i s e d iMitridishes oontaiiilng; PTtAm 
OeffiHre trmisferenee of the d i s e s s e d t i s s u e tlte rietrl«» 
d i s h e s w U l be inoubeted at 28 ^ I'^C. thmn the funi^al. 
hy?' ae J^TOVIJEM? out of the d i s e a s s d t i s s u e s w i l l be fieked 
end transforred t o freeb p e t r l d i s h e s containing PDA* Tb* 
puri f ied i so lc i tee w i l l be maintained on l*UA sliants a t lower 
tesi^peratures* The i » o l a t e e w i l l be id . nt i f l ed with the he lp 
* %0 • 
F{ktii0^inielty w i l l b« p&rtoTmmd t o e&ntixm ttto 
>6tho>^oai« a b i l i t y of tho loolat<Kl pfttho^ons* Vn±n Itaro*!* 
boaJLthy •|M»el»ons w i l l bo inju i^ 'aoo atorllssod v i t h mtl^ ^^ <i^ 2^ 
• o l u t i o a ond vl&l bo thoroughly wooh i^^ i v i t h d i o t i t l o d vafor* 
Tho spooisMHD w i l l thoa bo inooulatod oit ltor by p r i o k i a c i 
or by aNBlcijae a l^ >ol« v i t h tho holp of o otarliatfdi oork 
boror (aroniyor KOA *>or»o, 192A»)« In b«»th tho ooooo tho 
inoouluM oonoiotiaj>; of o s^yoollel »;?cur diioo w i l l bo out 
from tho jnor^lit of the fx^ohly jgirown colony oad w i l l bo plft>» 
eod ovor tho i iMioion mmiv o o r l i o r * Tho incioialotoil OINMUBIOKI 
w i l l bo kopt i » ntoiot ehomboro *t 28 # I^C* T/nlttooulia'i^oA 
f r u i t • w i l l a loo ho kofit i n tho oosio oondit iono whloik wM<l 
iorvo OB oontrol* firuito w i l l bo obomnrod d td ly oad tho 
oy»pt«MU» w i l l bo eo^parod with tho ori i f inol diooooo 
i|i;r»|itoiMi« Agnia tho |iothoi:«io w i l l bo ioo lo tod oad w i l l 
bo oo»i>orotf with tho orictiaol eul turoo* Xoolotioa osad 
inoouiot lon w i l l bo ropcsotod «any t i » o o oo o« t o oonfiinn 
Eoeh*o pootulotoo* 
^ftor idontifyini? tho fun^if tho pothofon o h o l l 
bo eulturod on d i f f o r o n t asodio, t o f ind out tho moot o u l * 
tdb l* boonl BMMiitM for forthor otudioo» 
- i l l • 
t*m«Xtid p o t a t o * * • • • • •# • • ZOO g 
i'i4i.%tfOB0 • • « • • • • • 2 0 g 
Aj^ rer • • *• • • • • 20 g 
D i s t l l l t t d Wfit«r • • •* • • • • tOOO snii 
f'oxtroft* • • • • • • • • 1 0 ^ 
l*©pton« • • • • • • • • 5 S 
?ot©«»4iaa dlhy^ro'-^a© iih0»,>l5&t« • • 1 g 
:-tu-'ti:ii8ltXB sulLpl-^atii • • • • • • •5 s 
(1 otarH'In 'J0,O00 miTtn o f t b « 
/ •'TBI* • • • • • • • • "20 g 
Str*ptotayoii i • • • • • • • • . 0 3 ^ 
Oistl3>l4»<! v»t<ir • • • • • • • • lOOO m * 
Com ttmal «• • • • • • • 
?ciptoiMi ( i f d^Birod) • • •« • • 
i^extastt ( i f d«sijt«>cl) • • •« • • 
A> PWC* • • • • • • • • 
Dist i l l ed v«t«r •• • • • • • • 
icits •• *• •• • • 100 g 
fict^ax* • • • • • « • • ^5 g 
Water • • • • • • • • 1O00 a l « 
Cr].uoo8« ( o r inftl.to««) • • • • • • ^^IT 
PoptosMi • • • • • • • • 10 IT 
Af^ar • • • • • • • • t 5 e* 










A.'tetr • • • • • • • • • • ^ g 
Sucras* •« • • • • • • • • 30 e 
B0dl«ra n i t r a t * •» • • • • • • «• 2 g ; 
Fot«9si,tani dihydro€;«n phospticit* •• t ^ 
Ma,f't'i6sl%»a Bul.r>li&t« lli^^ ** • • ** •i S 
^otnm^tvm C l or id« • • «« • • «5 ff 
i^ er^ -'ou* sulphfit* •• • • • • • • • • AOI g 
r i ia t l l lod veitor *• »• • • • • ••tOOO « ! • 
Eeeb tteditm wil ,! be prep«r<^ by mlxlxii; t h * 
r«>«|uielt« mmmnt» »f the ia^r©<ii©nt»» I t vlJLl b« e t e r l * 
l l^«d i n apt»clf»TW> at 15 Ibe , jxr iSMJore for 20 -35 « t » . 
The eterii isved medittei w i l l be soured in s t e r i l i s e d p e t r l 
d i shes end w i l l be inoeule ted with equal quant i ty el* 
inoeitlu»« 
The ^[Tovth of the ^sthogen en tlie seaiJ. s o l i d 
eaediUM v i l l be neasmted i n ceatinaetere* Whiles the ^renrth 
of the petho^en i n l i q u i d ncMJiuHi w i l l be aeasored oa tls» 
b a s i s of dry vei^^it of ssyoeliuM a f t e r 2t days o f f^o%rtli» 
The eontents v i l l be f i l t e r e d t r i r o u ^ Vhataasi f i l t e r i>ai>«r 
Ho*1 turetriously dr ied and weigti^« >'^ilter papet^ eot i ta i»» 
i n s eiyeellua v i l l be dried at 60^C for 2k hoiars i a eruol-* 
b i e s t a f t er they o*ol the v e i ^ t w i l l be taken* M l t h e 
exp^riisents «dLll be repeated ti^riee and 5 replieatio«Mi 
v i l l be used i n eaeb ea»e« 
Hf99t 9i ^U fffH^ I^ Mtfrg j^mfl i^fOOTfl, fftWI^^il*' 
Cavbon and Ni tresen reqtttireraenta v i l l be sti^died 
sodium with dlff*r«a% qu(iAtiti#» of C &. N <3on$>ot«od«« 
the <|ti0fitity of eerbon soijaro** edd%d w i l l b« d«t«rialiMMi 
oti tbe batti« of t h o l r ?ao3,eeii|,ar l'orn)ulBt«y so «« t o e<Hti«-
tftia (KB equiimlent asaowit of earbon ce pire&«-nt i a fO j^« 
of tl^o ^ u e o s * i a beeal nolutiots* StmilarXy qucmtlty o f 
niiro^MB 0O(ai> iundv w i l l bo eecMed to tl»© b^sel s o l u t i o n 
on tbo be«i« of ni tro^oa pr&oont In 1 pa« of aapareffiiio, 
l^ali'totoAOy ^roblnoso, hnrntoma^ -'lucosot S'iero**!) 
maltose I, sturoby saaiiaitol« s o r b i t o l * 
Filr^CTI, y?W1?,«!i %9, ^f ^Wtfll* A»«n i«» sul|>hat»t 
<3mmontvm u i t r s t S y ffinnoiiiuBi o^iloridst pota#e iua 
n l t r s t * , sodiixR nitr«itOt urea , 0epi^rsa^si«« a lani»o« 
!i£:ffsot of minorttl olwaonts on th« iprofirtli o f nyooliUM 
w i l l ^^m sttuiio^ by foJlloitln^ tbo mothod of ^telnb«irft (t9^^} 
with sowi MOdlfietsttioiis* Mg60|^  w i l l bo sabs t i tu tod hy 
(!9H|L)«JS0|U» Cft '^ln ^ NHLCI «UBd l^ i^ ^O^ by IiRij^ Mo. r f speeti 'VSlf * 
150 lal* Erloimoywr flftsks« f i l l o d with 5O nl» of 
• t o r i l i s e d lAcivKtd basal aodi tn w i l l hm i»3«nilatwS wlti i aa 
•qual Mi^ iuBt of f re sh inooiilvn* Tha flfisks w i l l ba intra* 
bat ad at 9 d l f f a r a n t t«as»aratur«ita malBtainad at i n t a r v a l a 
of S'^ C i . o , ©•c, 5**, 10*, 15**. 20*», 23^. 30*, 35*** ^**C, 
• kh • 
t^%P9r.mtr . ^ 
l*rl«aw&y»r fl^Bka of ir>0 ml« es8:>aolty c o n t l i n i n g 
s t t tr i l iaod l iqu id »@dii»i l i v i n g dlf fwrent P* v l l l b« 
intusxiletmt v l t ! mqswX amotjsit ot ssytjiilltaa takMi out froai 
111* tvmgnX «<»l.onl«s« Tb«»« n&eks w i l l t>« lnoul>at«d for 
15 days at roo« t^a]poratia-«« The P v«lu« of %tm atodlvM 
v l l l bo adjuai-od by DookisMm'o I* raotor uoixtg; !foHaoM 
FiCl bofoTO autoo lav lB^*, |2 l o v o l s of ^^ ^ l . o » 3.*?, J».0, ^.^t 
5»0t 5»:.. 6 . 0 , t « 3 , 7 . 0 , 7 ,5 t 6 . 0 , 8 . 3 & 9 .0 v i l l bo t r lod* 
'fnd^r t h l o hi,,oa. tho ^>o«t<-inf«otloni ohmngom oauood 
by tho p«t^ i0|B;«tt w l i l bo outdlooa fkmlthy IVttita and vogo-
teb loa Inaoulatod and t o •otiior with unlnoouiat^d f r a l t a 
rnxnd voffotahlofi almJLl bo aiiolyaod £*or aurora, tt^sinoaoidOf 
aacorble fitold, piionoliooy ar$;anle aoida imd ensyiaoo* 
i^ or thooo atudloa ^ ^mlp 1.^  tlto e»ae of AA*a 
50^ :>ulp fr-ata tlto h<^edthy aa v « l l »o Inooulatod f r u i t * \ 
and ve^fotabloa w i l l bo taaceraiod in pxoxmd • i^laaa fmmo^ 
^Itlli4i4 oontalului; aold«waahe^ eand axid SK) ml* of 609^ 
othanol* Tho mmcmtttttak \yulp v i l l bo boi lod in 20 mX* &t 
i€^ othanal on B. vator batb* Caro w i l l bo taloMi t o obt>ain 
ovMA tho loot tr£Ooo of or^axtio oom«)ou4ido» Tbe ooluttom 
tJbuo obtalttod %rlH bo Ico *t at a l ovor twai^raturo, th« 
aup^motont tteio obtalnod w i l l bo oontrifltfoci at 2^000 rpm 
tor 30 Mta* Thooo f^Udo^wlll bo I n i t i a t o d a f tor 3 fayo o f 
inooula t loa and v l U bo ooQtlmtod u;»to IS d^ y^ o f lnooula<» 
t i o a * 
• ^5 -
On* dlrootionaX. 0lircmi&t,Octre 4iy- t^elsniqu* (BXoek 
E l Alk ^95®) vtlJ. b« toXtaumd for ih« • s t i n a t i o n of 0Ui!«tr«« 
Th« e o l l j ^ i syet^m uo«d w i l l b* «•>!»> itenol', pyiricXln*! \mtmr In 
th« r a t i o of 6s'»i3* A s t Ri^ht Xln« curv* with « pviuiil. 
w i l l !>• dr&un on th« WhAtman f i l t e r pmp^T No*I» an t h i s 
l i n o ft d i luted e>xtra«t w i l l be apottod i n t r i p l l e a t a by 
muaas af a aol? f i l l i a s ^Lane da -.>ipett«« JM order t o koaii 
tha apote to a taiaiawBa a i s a , thay v i l l ba driad with tba 
hmlp of 8^ a ir t>lo%tar» Tha' ehramBtosirraaaa s b e l l ba rvm 
tor 18 lir«s# 1» the sfcitiratod ctiroBi©to,'--s"-._ phia el^aaibar witb 
tha aolwant* tha etaroastofir^a w i l l ba tnkon out of t h * 
ohaabor and drl@dl at rooM tam->aretura t i i l tha aoliront 
••vaporataa* Tha d .-valopingr rec^rottt (5 vol* of h^' ani l lr io • 
5 vol« ot-<llpi-j®tiylcii:.ln« • 1 vol# of ortliOf^soephorio &old) 
w i l l than ba epreymd a f t a r t M e tha ol«-oaiat<^fr«Be s h e l l 
ba driad at raooi towparatura a»d th<ma riaatad at 1IO**0 for ^^  
15 rata* 
S]>ota from tmapra o-d o!»'oi»atoirania tr i l l ba «»ltAaad 
witb bot d i a t i l l a d vat®r* By tha halp af ph<MBoi » atil^bnrlit 
aoid raathod tha au/rara ehai l ba oatiraetad by xmiMg Bauaeh 
it I*aaA» spaetronie •» 20 apaotrophatOMatar at vava lan^^th af 
kko n*m« Ttia <-iu«antitiaa ahiull ba datarainad by r«farrixiK 
to a mtmiBdmrd eurra pra>arod v i t h aut fant io a«rat>lea of 
aufrara* 
iFf^9, ,wjHMr„ ^^M§ ^ ,gyfiw#ff, f*! ,^Mf,f 
For tti«) e s i i a m t l o n af araino »<side 2 difa»iisloiial 
ese^ndiio^ t«ei.ni jutt s h a l l 1>e u»9d» f^mmplom mmoh me^mapo" 
Lag 30 £al« w i l l b« •pdttad em Mtioitiaaa pAiMnr ifo«1« TIMI 
•ol-vemt* u»«ci In t h l » o&s«» v i l l b« n butenolt fto«t9a«t E^O 
In the r a t i o of I20i 30 t 5 followod by li<|ttid phenol ! 
vtttorieaiBonla i n tho m l o of 180t20t1« 2A ooeb d i r o o t i o n 
tho ehroHMito^rataa • h a l l bo rup for IS hrs* and th«n driod 
at roofi ton >«ratuaro a f t or oaoh run* Nin'tydrin »oluti<m 
(3^) aball b« uaod aa a devolopor* Tho ooray»d oluroatai* 
toj»r«»a otiall bo l e f t at ro<Mi toi» >oraturo for an hous* 
eanA l e t o r hsatod at ^5^C for 10 a t s * Tbo oolourod apoto 
\ \ 
w i l l bo rOM^iaHi and v i l l bo road i n Bauoeh & Lonb 
S>o«tronio <» 30 apootrophotiMBoter at 5^0 n*a« WHilo 
prol ine antl aopere^i^ino w i l l bo road at ^^O n.&i* «uid 3JO « •« , 
roapo«tiiroly« th0 q u a n t i t i e a atioll bo dotorisinod by 
roforonoo t o a attuidwrd onrvo propurod v i t h aut>ioati« 
•naploa of emino aoida« 
ror tho oatiaiati€>a of or^anio aoid f7ni<-diro«tlon«l 
aoeondin^ l>apor ebra»ato Tcphy ahal l bo uaod« Tbo aolTonta 
uaod i n th ia aaao o h a l l bo n«4>utanolirorado aoidt ti^^ ^ 
tho r a t i o of ^t1t5« Tho e!kroaato<7ri»a aha l l bo run f o r 
12 hra* and aprayod with a n i l i a o • xyloao r^a^ront thon 
h^atod at 130^ *0 for 20 Mta* Tho apota w i l l bo o lu tod with 
70^ othanol* Optical donaity v i l l bo aMiaotnrod at 3^9 n»ai* 
i^uantitetivo aijalyaia ahal l bo earr iod out with tho bolip 
of authentie ae«|)l«a of or anie aeida* 
47 • 
I'ulp (lOg) from hv^alt'hy as VGXX as dis©»»«d s,:»®©l«» 
m^sis u-iJLl be inn.0iirui,&^ i a c-^ound .';l&8» h^ >mo "eni.«»r wltb 
20 mt« of 0«2f'.' Nael »«>lutl.<m i n d l e t i X l e d vmt0T» Tito 
hcmo?<»aat« v l l l b« f i l t e r e d tlKrou^h ••v«»r«JL Ifiywrs of 
muslizi eXotn &mt m^umv-^^dm Tfm oxtrsto* v l l i tlbtto !>• ow'Sitirl* 
ru.|?od at ')0i) r«|>«m» for 20 rats* aiicl tViia f i n a l v-^ -lume v i l i 
b« Gaade 25 ual.* v i t h 0*2 f4 <^ iaoi s o l u t i o n * I'his tinst s o l u * 
t ioB v l i i ths be used for e l l •nssjraatie as»ay« 
I b i s V0S <SA£Tl«d out by eontlstuoua t i t r a t i o n n<»thod 
as d0serlbed by Kertasa ( 1 9 5 0 * £'»21owod by ;4€KK)«nau^h lb 
Hmr (197*)» 
For t b l s a solutlcKB of t»29^ o i t r a s i»<iotln v l t h 
ed justed at 5*5 with tbo lialp of IK NROII v t l l b s uaad as 
a substrate* 30 tstl* of t i l l s substroita w i l l ba takaa In m 
baakar and t o t h i s 4*5 lol* of mnzywM i>roperatl<^tui v l i l ba 
II sddadi* F of tba r e a e t l o n mlxturt* w i l l ba Bot»«l at oxpmrX'm 
H 
aantaX t i n s soro* After \20 aiins* P w i l l a'tnln ba raaorded* 
II Tba orl?^lnal P w i l l ba roeov* red by t i trat in i? the siixtura 
with vOZ? N KaoH* The aoouat of MaoH oonstssad t o ^at 
or lT ine l r w i l l ba raeordecl* 
Ths r a s u l t s obtalAad w i l l ba axf»r«^ssacl i a tarsia 
a f aiiaro sctuiiralants of taatlioxy .roups rmfi.oB»md/mlm/t'Sp i»ia 
by tha help of the formula au^^^aatod by SsMltb (1958)« 
- ^8 -
II 
(^) i>ol-r'-^alactnroBeaa (l>Gli> 
With ttJ# t»®lL9 i*^ Vi»«oa»tri© ni«tlia«l ttatlmtm^ hf 
Hal l e»d ¥»oa (197%) & B i » w H ii:^»rw«l (t9fiO) Pn w i l l hm 
R»0fty»«t« ti®iwstion mljEfcui-e con«i»tlnflr of t#2;* »ol .« t i«a «# 
•odltOB p0lyf^Mtm.f, 2 mXm of w^ '^i* w i l l b« prs.^iured Ilollvftiti 
^u f f« r ( r * '^»^)t ^ ^ « ^^ d i i s t i l l ex l HJH and 1 m l , of mtmymm 
i«r«:,»a.ratloa»« i-f 1M« t i ^ « w i l l !•• »ot#<i a."t««r & d c f i r i i t * t 
i»t<»nral« T!i« mnmymm a e t i v i t y v i l l . b« »X|»*0»»«d i n t»rwi> of 
^ l 0 9 s i n v i s c o s i t y mad r « l e t i v ® @aarp^:^»>etlvityt ^^^ foranalii 
of Ca|rt>©li»« 096<'') w i l l b« (^tiliwd for* th© 0M»«« 
f « S& 1 J » » i iJ i r i » w © l t y » % - t ^ 
— m L* 3c 100 
Wii^ r® 8«f._«is £fv'ltMK ti iao ija »«eoryl» for ©ont ro l *V« 
^ . • » • » » « • r ^ a e t i o n 
mixt«r« » t tlsMi tt^-^> 
!:,«.«» *, * " seeotidii f o r w®t©r» 
2« Ecjietti-r© waay a c t i v i t y (M«Jl) 
* <at Y ^ 
Whterre t e t V ^ « Tim* i n eiisi«« r » q u i r o 4 t o 
r«dueo th« i r i«eoo i ty by ^&j(f 
K4»Rotiaa flKixtttr* e o n t a i n i a t d igr i i l lo i t fl^ O o r boilodi 
•osTiMi p-rop^rat iana iSNoftie^ of a o t i v o onaiy prop«ur*&tiosMi 
«r i l i oorK^ • • c o n t r o l « 
i'HCr wil.1. a l s o bo fi.0gayed by the ^mae Visvrsiotrle 
!a«tho«S whlcls va» used by Be l l g^ j|J, (l95!i)» K©®n A Hortcm 
(t9<SC)« Tho r«)&ot&oa solxtur® w i l l ooxiBlst of tho f o i l owixig 
oompiosltian* 
Citrus i>eotl» (t*2^) 2 ml* 
, 2 M MoiXvmln buff or (5 »") 2 Ml. 
L>i0tiX2.oc! HgO 1 (aX, 
i^ nssywe £W*@i>&i » t lon 1 ral* 
^« c m i t t l o i y l i e oagya»»>t» 
Colltalao<» (Cj!|(^ )|» CX mmynm w i l l a l s o bo »m&y^ by v i » » 
eotaotrieal method (Himisook ®i aJL f5K>4 o^ U&IX &. ¥0 >d 197^)* 
Th« ooapooit ion of tho r««ietlo& alxtwro v l l l t»o oo foXlowot 
•5'^ Coi^axyiaotliyl oel l t i looo 2 i»2.« 
• 2 *i H o U w l n hutt^r {P^S^'j) 2 «1» 
Diet m o d II^ O I ia]L« 
Knsy faroparot io f i 1 nal* 
Til* roaul t s wil l , bo ex^rosood In ^ l o o s i n v i soooi t ]^ 
BXKS r o l e i i v o enatyoo o o t i v i t y * 1 
ISffo^t of |-up„rioidoo. abonole A a p t i b i o t i c o on tho onsyBW 
ft*^nn%nT „., ... . . 
Effoot of Tarioua d^ocsiocdo on tlio a o t i v i t y of pa« 
PHG i: CX w i l l bo inim»ti ;^t«^ by %u»ia^ tho oa«o 'vloooiaotirio 
HKstho«l« Tho roeot ion mixtwroo wllX b« tho oemo oo uood proi» 
Ylouttljr only i n pXooe of d l o t l l i o ' i wotor 1 oil* o f o f f o o t i v o 
•ubstoLiico of doslrod o<mocaitrotloa t r i l l bo eddod* Difforottt 
eonoontx ationo of th<o f9lloiiiln,<; substaneoo v i l l ^» «dkledi«» 
• 50 • 






















'1 o d. t@rmlxi0 ttso ©f f«ct of* d i f erent peokin/t •y»teai8 
OD the d'bwlopsBcttt of post <iearv»et dtmmm&it^ th« f r e a h l y 
obtaixi6»<t fxniits end v « ^ t a b l 9 s vULl b» jpaokad i a woodMi 
ereiis v l t h d l f f eront kindr of paokln,<f n<>t«ri«l suoh • • w»od<» 
•traVf r i o » atr&v» h&y* i>iest ie euttln/?»« pcip«r o u t t i o ^ s * 
Th« f r u i t * before paeklB^ v i U bo rinood with d l f f o r o n t 
detorgonto eud o t e r i l i o i n ^ i^ >^onto* Dif f ore s t ooMbinetiona 
of <7Ctekiii^  racktoriei and •terlli;sinj^/dotorf<;*nt a^fonte %rdUll. hm 
t r i ed* After ovory 3 days thm peeking w i l l b« opened »nd tbe 
i n t e n s i t y of varioue d ieeaeee developBi«ot w i l l b« ietermined* 
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hm£f..th r< •Pii.i^ i.i^ .iteiiir § 
E.i:s^^ -^ B ^.^ g -... S 
Abdel • Sattar* ii«A«; H«:4» Satour euod A*A« El-Sh«li&dl 
(197S')l .^aretoovaiiff f r u i t ro t dl»9ct»e ot banana iji 
79-85 ? ! • i»Btti R»B, laa t* i^.'rrl. Koa. Cant* E.ryjit. 
j^.^ervel, JR»K» a^ id V»C« Saarma (1968) i ;:'tofafj« of dlavaae of 
a^pla f r u i t . Indian f^tiyto^ath. gl^i 294-298, 
k^tBffiAina, ie,K« (1977) t Tr&pieal and Subtropieal 03 »p» i n 
^ ^ • i i . CSXB9 ^^ -) D liffff, ^,,,, g j ( O i 13-20 . 
Akmiina* 'w»K« a^ id 'i • i/Oo (1969) t f ' f f^ita of oontro l lad at«* 
taaaprtara s t o r a ^ of l"r«aia paj>0yaa (Carifta pei^ava L* 
Tar Solo) with apaeial rafarariea t o tfiiol.r«»iif« aau* 
tansion of f u a i ^ t a d f r u i t a , HavaJi A,^ria, gjm« Styr. 
^1>ft ^tiU i H i 27 9P« 
Al i f S*&» (tST^)! Ohaae®a i a atti;ar aaatMit ot momtmh± f r u i t a 
iafaotad v i t b PfffryiWflPl'?1lift lif«?¥i:flMfft ^»^« 4?liifc 
A l i t ^•S* and A* Shuiaa (l9@Y)t PatliO|»atieaia of Ktiiaomitp 
oryajlf li^ ^nt 4 09&rliM.^m i n f r u i t rot diaeaaa o f 
^^AiftX {miMam mkssmk ^'y ^wnnm% §fl-fitt (t9si) 
Ig (5)i232<»233» H0Viahmdtcar Uuivaraity* HaJinari XmSia* 
.'I 
Almuraa* Garoiay Luia (I97a)t Thialatriooaiff ro t of b a a a a ^ 
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Ar&r7&ki» n» mad J#Y, Uohlda (1979) I /» nev papaya f r u i t r o t 
lid Bavail oeiasod by Phrtoohtboyfi e a o s l c l * Plnxit 
L>i8»&s<» Reporter , (197B) 62 (9)1 7^5-768. Unlv* Ha-
waii Honolulu USA* 
Artschwa^rt E» (1927) 1 Wound p«ridi»rflai forisiatioa i a |»otcit0 
as affeot«Kl by temperaturo and humidity. J . A / y l a . 
m&MA, l | » l37-!>2. 
Ashby, «•!!• ( I970) l Protoctiiv^ porishabla foods during trana-
port by motor tin,tok, |'S Dat>* -A'g-ie* Haii<i|>,f 10.^, '^^rm 
ASI1KAE (1974)1 AB?!RAE Guide and Data B^Q^" Applioationa for 
1974 J^ n, Soc , ileetiOj-?, Eefr i / ' , ^ir-Cond« i-n,»» Nov York 
1974 0d. 
Aiaakh, K«S«| R«K* Grovor and S« Halhotra (1970a)s U t i l i i 
ticm of freo arainoaeids i n v i v o and i n v i t r o by i a o l a * 
toa of Phomf. daatruot iva Plowr* PhY%99^^1h* ^9^A*M.t 
gt8-12« 
Aulakhy K.S.f R«K., Grovar and 8« Halhotrs (1970b) iChangaa iM 
vi tauin C 4k Uax-bo^ydrata oontant of tonato f r u i t s 
lAoeulationa v i t h i e o l a t a v of gltoi>|» d a o t r a c t i i ^ 
Avarazw Gorioia, lAiiea & vTusto Lop«K-"orcia (1972)t GtaanMiaiaf 
dioobaok and f r u i t rot d i s e a s e of memgo (nmnr.i.tiBfpk 
i^i.p& L.) caused by Phyaalosoora rnodini^ ( B & C) Cka i n 
Puerto Rioo. i^. ^f%r-^9». VfUTa .^ fi.H, ^ <^)» 435-450# 
• 5% • 
3omp»iXt ^«S ^« CkM f i e mad !*• <lbr«ff4«r ( l^(0}i CuntroI •# 
g>ett«b rots 4u« t» SaSSildM. "99 l^tyytlm sp 4 ^MfffiUli • » • 
(1979) 24 (^)l *a3-*30. D«p F l . Path WB4V, ? 4 ft Cwri*, 
P « r i » 69 f^wa««<i 
(t977) 30 (3 ) t ai>227» » • • • Itt«t« ?«M*l.<»g3rt ^ci«mi«vie«» 
Bmamm^ ll«e* (t97S)t l>ro^ <»«<Nt <i«fini.ti«ti •€ p««* h«rv»»t f««d 
l««»* y i l i . t l^ » f^ t y» f i t g j l JM«£i> ^ t M , xa^«» p» 
I29»30» 
]&rA»l»u»lc«« 0« (t978)i "PH* yatbOTWK of dry r«t of pot«t« • 
Pn— r^ijufi •«>*« f^t (Itart) 8MIO i n e«e*ral 8l9Vovi« (1977) 
8r«dri«li» H.Y* aoi a«C*A» Vandtfr tr»»tliitlMii (19T7)i ftirfrtflTimtl 
Bv«^t ^c^* (tS79)l f l l a f fwt^a f^JMla t^ it bfttt«r rot of appt** 
5^7*55* n « a t » Oi»# Mv* S^ZR AlfCXI^ ND^  How SMdMii* 
%rd«t K«J««» and n«J« Wlliott* (1977) t tti« hrmm rot Attgi o f 
frttit* Tho&r b l o l o ^ A oontrol* Oxfovdi 17 ^ K* 
(1977) 171 
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s t u d i e s o» i^'Oti'ypdi.nJ^.o^^,^ r o t o f a;jpl« ;jroc©©din-'? of" 
the I ' iEt iot^ . Acftdoify f^, Sc,.3.<aBQ#fl.. ln«li© 13, (1979) 
^9 ( t ) « '^J-^S* / l l e h a b a d I n i v , , Allnimbiatl, Jxicile* 
C-'istia, I»r»»! ?'•->« ^P0>al * K»1.* B»jaJ ( t 9 7 2 ) t s t u d i e s on pheno-
l i c cosit»£it» &t rmatisttmt wad s i i s c e p t i b l o v » r l t i o s ot 
tcHsetOt (fcft <.i»ciil«atvMBill i n r e l a t i o n t o o e r l y bll(?rbt 
BiHitfeisi, f'»C» (19^6)1 Vitamin eor i t««t6 ajp t h e >:jatv''0, i^iiii.ia|> 
Pi i son, i*»S, end a»P» <• •'•arvftl (l9f^-0)i I n v i t r o p r o d u o t i o n o f 
p o c i o l y t i o enssyaoB by A s o a r ^ i l i t w ^i i tor van i i o * em%Mm» 
inrr s o f t r o t i n «:).>!«•• /t^ytog^thi^Q-*;!.^^!^„ ^< l^-f «'?^ri^ ,rtjfc 
( 1 9 6 0 ) • , g | ( ^ ) i 317-326 l « l v . JebelpMr I n d i a . 
Filooky U^Jt, t'»L« iiurrtaa @nd a* ^wcijcf (19!^^) • -^  lae^ nnuaJL ol* 
paper cIir<«aotoi«raphy & ;»®p©r o l ^ c t r o p h o r o a l a Acadaai« 
Press y lius«t ^Hibliahara Uav Yorfe* 
B o l a y t * • (*976) i pl'iYto;oUthor0 svriBf'ae^,, coua l ©.^ent o f a eerlovui 
r o t o f atorod appiaa*' Rey^e r^fjii,f»# de V i t ^ e u l t i f r e d* Af1»e-
U^^,P^W^,9^ 4* :"9rHml%»^SMA ( 1 9 7 T ) , g (^)i 1 6 | - | 6 9 . 
B a l k a n , H»A., v , ' , iu: . Kibe ir t i and O.C.D.i-* A l n e d i e ( 1 9 8 1 ) t P a t l w 
i-^anlcity o f Cy||l|||flyoot»ri>oii| cla-<mtyi o e u e i a ^ :>otat© ttibair 
roU P lant D i a ^ a a a . , (19B1) 6 5 ( l ) i 4 7 - 4 9 Oniv , B r a a i i i a » 
B r a a i l * 
BabovlOf ^9i J'U P o r l a i e « t S»» Markoviai B* ? ; to ienovi©, «• Pe-titm-m 
• i4«« ( t9S0)t Imvmuttm^ttvn oa r « t o f epptl>« fJrttit* l a o<»l<l s t o r * 
b<»ii«« a ^ t l t a BiliM^. (1979) ^ (1*7)1 8 > ^ , # • • • A»5r4«, 
(1977) | £ C*) t a*5*3%7« OalhMft A ^ i « » s«&»n«« & M i « Kor««# 
B«art«« J^«A* ( ] ^ l ) i CiouMNi &t pov t hwrvttst io«iMi« i l l m 91.cKrid« 
tomftto inipiraiit jdya^ LJOaUaiMi* (i9^) i l (io)t 93^937 
tJtd.v« l ^ o r i d t t , a t t i i i««v i lJ l« USA* 
B«3U^ t * A » , J»L* EtohvlS.* i t 1l«0« Jon«» (t$5!>)t A Method f o v t » « t * 
ton ououHbvr ••lt«»t<»«dlt b r i iM i f o r •o£ t«a ia f f aA t i - v i t i r * y,«,8.fft 
Bh«r«pv» » . l l * maA A , ? . fti»i^ (1930) l A a a ^ r g H l a f r o t o f aiott i^ i . t » 
190* UniT* AllAtwiM^ 2ndli«« 
Bhajrctnw.* S«lf«| £>«K« iffltadcia ontl Kurow^rft S i a # i ( f9@1)t f*o«t b«an» 
w o t dioooooo o f o i t o r r r * .anffftfftftorSa tt .Ifef B f t l l f f j l f t , JffUfllM 
o r 9m±mmtfm^\ ZttdiM B , (1978) | 6 ( 3 ) t 9^8* AlialtaiMitf l i i a T ^ t 
AliidiolMMlf Indtfto* 
C! f t {»o l i i i ^ , ll»A« ( t 9 6 € ) i 0)r«wtl]t mmtk p^ygsaoeturowkoo mrodtaMrtlLOB 
Cit r rc^ l .« R«B« oad N* 8«fis«r ( I97 ' ^ ) t A outtawoidit o f iM»%«to yiJrik r o t 
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Cbahaly A*S» Ik R*X# ^roirvv (1972) t Chtai(g«« i a auioorbio iMiid« 
ttmiaoaoid* wad o«rbohyt1r«t#* ««at«ot of «iftll,l& f)rult« 
237-^0* 
CluMDidr»« S« & K«N» T«n(l«n (lSMS3)i St«idli«« «n rot t ing •€ i^ ppi.** 
^l-%7» 
Chfloryt ®«^* ^ ^* PrmA—p SMMMT * «*N« Roddy (t980)t ilitlMarte 
atyltmllylfffi*fftl, •JilftxtA (f9ao) 22 (^)« ^a'K^ts* 
€haur»»i» S«C* (19^0) t A nmt iTrolt r*t di««tMW» of Zadii« 
y^vto—th^. 311 (a)t 3io# 
Cta«aulLvi» V»V« & 0«P« Th«lmr (19^8) i SnxFimf •€ •toiti«tt it oiwrluit 
di»«MHi of nwrtsia frui t* maA vmgii^wSblmm i a OoUNL taid 
•ontrol of iwft rot dtew to Rh^aoa^ 8p« Xndiea PhytimttUf 
Clt^taa^ J«S« 4 T» Ottmadi (t9S1)i ff^fm gjij^nff^ta m nt^v p«tlMNf«ii 
on 9o«rs dagJMI t f f l l i m i ) * TrffHliltlyit tl* l^f JTlf l ih 
Agri«* IteLv* l.«idhlMW« XadJUM 
ChovdhiunTf i»lt« end 8«K* Hamija (1^81) I Pftttiolloiritt«l •tudio* Ml 
I^ SBWSnyiA '^•^ "M'* eiMoiAc pvft rot of briajol frtiitd 
IfMHiB rriTfft»HMri.ffgy<i< («979» 9^>1. 19BO) ^ O) li9!Mi96* 
m 5 8 . 
DfttttTg V«V, ( t 9 i l ) i driJiiai r m i t r o t eauiwd by FuaarAMw 
m^l^Uf'^W^f Sli^ld- • nM# r«eor<d fjro« l a d i * (t4fr^?frfl^li 
555* frttit* U«mm Stor«« HisMiyttt B«#i» AtirasiKeliMl* Indi«« 
«0«ttid fNStmt ojf «oaMit« r o t andwr 4»ov«r» |^„nroyMittfy,., 
n^fgfttflff^alfftaf (^980) 28 (11/12) • 2 1 - 2 * . Xii.t&t«to d i 
Pfttologio V e ^ t o l o ^n±rm Bolo^Mi I t o i y * 
I»*«rool.Of M* end F* f l o r i ( t97S)t A ooo* of poaoh r o t diM %• 
talogi«0>« Uwr^) 1^ (5)I 19>^t* 3»«t i t t t to d i F«toXoi:iee 
V«»^€«dOf VnkWm Uitlmtfgik Stal.7« 
n&vm/f^ I>«H» (1977) i Co«its«l.&«d •Mmomp^tmrmm tar tbd otoraeo & 
t^tmmp9rt »t p«rlsh«l»i« a4srl«u]Ltur*& ooamKiitie* Hi«« 
Stoto Ualv* l i«rt i«* Kopt* 28 y&i 9i>« 
Oomqr* &< »^ li:*C, ft«riior» I}«0» P l l l o y ( t !^9 ) t Controllod otaws^kw 
mwmm for th« stores*^ and tronoiiiort o f hortio«itt«a*al orop«« 
nieHkm Stat* tliii^* }l«rtji«* nmp%» 9t %55 PPm 
ttaiM0tUf R* wmA R«8« Holsrotr* ( I 9 6 0 ) i A fow unr««ord»d pomtm 
hmnmmt dtm^mmmm o f f x v i t o wad ip<»g»t«lil««« Inf l t l t F*''yt«no'^ fc 
(1980) 33 ( 3 ) i kr>Jtn. 
Wxijiugtt^p ^ •t K»8* Mol^rotro oa i K«ll« A a o ^ (I981«)t Am uaarcoordod 
f m i t rot o f orosso (g4|fftag„„ytti^futyt^ Pl,,fffit) 
SmxmOt^JigkSmaMJL (i96t>) ^ ( 8 ) i 329 . Kwrult«li«tra 
JTbiats-e H«t ^c^* H«lirotra «sid E»R« Ji^ ii«je (I96ft>)| A nmt p«»« 
i i l f t ) * Ctigy^it i l « i t i ^ (19S0) JH (12) i 477«^73» Sur«dHih«» 
l>«fc«rty J»V» caod K'»F» SOMMRT (19^7)1 C«Eitrol of di>»«e«e» o f 
fna i ta nod v»i$«»t«l>l#» tiy post hnz"V»»t tr»«t»«i i t« i^Hlii, 
^ i«ra«l t rf|t|pffif9j^yal,yt (1980) • 1 - 7 9 . ( I93> . 
(C^ard*) SfMie i*9lL«t«S iy«a ciry r»tt«K! | iot«to tulb«9ni l a 
TmXiSLf S«J«« J*A« fle%niig«| <f«£» Pmhrm^m ( t 9 7 9 ) i Brmoi r o t «r OltytMit 
m jmwtmt o f t l i* dismuw* GitgocrMfe^ (19T9) ^ (5) I tOt«» 
t06 l?iiiv« Callff^ral*, R*iwr«i<i«t Cel t f« U«S«A« 
]f«Hnrla» D*H« ««Ki l>«0« iRMsadiil]. (f97@)t A««o«pttr« <ll«9«r»«X. ii 
o««nft of ^ o p o bl««^ ro t diooMO* Pfavtoootkoloiff (1977) 
12 0 ^ ) * t50 l« t305 HlobtfiMi S t o t o Univ. Ka»t I«im«la« USA, 
aoreli«9 ftomokt Sljifli and Vo^inder SixM^ (l9CH>)i ^ n t Hnripoat 
diooMO of f x v i t o t a ^ y n j ^ j j ^ l M f h Y f f l g m H I f g f i t »980 
22 ( t ) i kSt^fm 
jft»-g, p.K, tma Hmtim <!«!•>*• ( I 9 8 l ) i A .fttWMrlmn r o t o f tocn&t« f r u i t * 
im%m r^i^ypitl^f>ofTT <»97f, :mw, I9S0) 31 (a)$ 332-333. 
A^r» C<»ll«if09 Ai^&« 
a»nry« J*i*« B M I 1R« f lu i l l ou (196« ) i ro^«pr«3r luMBidifieftti«NB i a oold 
•tor«ie« t?%,MM.»..:f9w% j^,fffl^,;Tt„ Mr-^tatifc .aiisa, #•>! <)<>)• 
B&W&3, 
o«at ry t T»P,f f«a« f t i t e h o l l and N»F» S<MM«r (f9^»5)t VinigMMMtWfimm 
p>nd q f a H t y •C'jeH^ete of <?<-eiduofsa f r u ' t v ptatk^ lay y o l i i > 
fUi4JB« sod h®ad-j.li*e4»s »#thod»« lEgagg #ffa g t f t, /Il^^fla. 
Qoor^^ioinkt H* MDfi S» Kotor (197SN»)t Rot of eiMuHi^ tMnr f n a i t o dvarims 
tx««n»porttttl«« ctnd i t » eot t t ro i * JTroa i^otrooto oC Bul^^^uriMi 
Soienixrio L i t « r « t ; i r « A § | (^)i8aeU 
aoor<!:lw»t **• "^i*^ ^* Kot«v ( I979l>)i g'onlaiil.lAMa r o t o f cor&i« S i n * 
PlooonyMmoM ( F o n i t o i l i i a o 0 B 1 « I ^ « ) i^ o Choo*a» ^rodiiBMrokA 
i t.«»Hridctom N A U I I « (1977) | ^ ( ^ ) i %^51» KolMroir H i f^or Xn«t« 
A f T i * * {'lovdtiv, ikilisorlii* 
^ooriiriovo* M* oindl S* Kotoir (1979ti)» ^^^^ l^«tHo,3«n» of »«rl . l« r o t 
duriaff otoroflo frtioi olMitraeto of BvUgparLwrn S9t^tkti.tim 
l . l taroti]ro A 22 (^ ) l 822 , 
Sinrhcjrdtt P« (Y955)i Vao of film hmx l i a m m t o oxtoad ot<KroifO l i f « 
of pofuro emdl om^o* Wi^  Poi»« Aorta Oiro 965 38|^« 
<MiO»bf A«S« tuBd H*ll» Tondoa ( t 9 6 5 a ) i f^oraatioa of a aow ol&itoaaa* 
oehorideo l a amas* f r u i t • tmd^r ?ati togowooio. SlflQCft„.SfiiuMk 
2j|i «l65» 
VitMKlA C 09» t«a t « f gutoim f r%t l t» aJ^«r fusi^ftS. i a fo« t i e« i« 
^JJWPfliWffitffJMlfltlM M* ^7®* 
aoo<l«iM%>^ M P«V« ttiwl 0»A« M«nf (tf7%)t BttMli«« <Mft th« root r o t t i s n 
w£t9m^ix^ til* Mimtb^s^s »f %%»••• mamsmmm^ l*h-yfiol« f l * 
i^Jlli,JMlii..tt»-f,lilif.,ar^lt ^f PP 77-79* 
Ouitlouy B« (1f60)i e«9t«r» f»T trui.tm Midi vwifetiakl** 'getliif 
fig^i, fe'Ma.,. JJtte ,IWifc 77S* ^Dp« 
€t«{>ta« l l»&* | £.*ii» t^lMnr moA V» Il«t1» <f9?8}} Stora i r * r o t o f 
I»ot»i« oftttoed by ^smsmlM'm UttSm, J**3^ (1955) |N!fl|s&tft 
(1977)1 I (3) eo» I3«^ ir« OoTiKliiifNir l^Agmm 
SuptOf P*0» end M^X** UtnAmm (1579) I frui t rot dtooooo of ijov 
ffto:^ fffy (1977» pvSAm 1978) I j ^ (4l)t 55^*555* Hwyoaa 
• 63 • 
dfuptot V«Ii« wnd K«D« Vaxiaa ( f980)t 1^ 17 ro t oif Ohwrry f r u i t «en» 
(t976t 9«&1» 197'0)| 31 (^>l 5 i a - 5 t 3 . Hiamobal Prad«tfi 
tiBdv«« CoU.* A^riOat S9lim« Iadi«« 
a«»«v S»A« (l9B1)t The wtor©^ eoxKiition* ©acl d&s«a«e« 9t p«*e.t« 
Bai l* J«A» wDd R«K«S« ifo#<l ( t97^)s F0raadt>llJLty ofiang:* iM 
t iemses eund othor effeictii of o o l l «4»xi«rf<tiii|r • o l u t l o m i 
t»tm s o f t r o t ooii«<l by Cortiiy|.u^ aarRtleola & Kn^lnla 
lianeo^ikp l«a«t •^•X** Mi l lar and J,V« I.orbe«r (iS^t^*)* P««to ly t i« 
and 0«llul.i»l3rtlo ^nai^ moe pr4x.!tie«(! bf B f t r i v i a alH^^^ 
Sa a.^ M f^mi and gj^ p^¥ff|?^.i^ ' i n -sritr©' and »i*i iriv®» 
gkSdfcaimi ^ t 928-931 • 
ilerdofibtirir* f?»S« (1971) t H:ff«eta of in^psckei,^ &ZKS •mrtrostHNmt 
on lM»«p^ i@ quflkllty of fir«iits sad vo^«tsbl«io« fi^^y_ 
Soionooi ^% I^«>201« 
B«rd«nbia'g9 R*£« ( t 9 7 3 ) i ^— of p l v o t i o f i law i n MoiatwUKUic 
quo l i ty of frooh f m i t s smtA vo^otdbloo durini; otoro^* 
9mA aMdrkotiai^ tt Am* ftoe* Hoat l%«ftl|f« Air«Cfl«cl« En^^ 
S3«i> 1973t VP* f9-29» 
Heurvey, j r ,H, ( l ; ^ » ) i He<Suetl»ii d f l.«^«»«.» i a r r ^a l i aftirtaK f r u i t * 
Wiapvwyf <I*M«| H»5I» C<»tMiy, H«C#JI* E»drtiHr wid Jf»ft# i»©rt«r ( I f 6 6 ) f 
HfiTVAjr^ l«H* ottd M« Vetf); (1977)* ' l 'obl9 ^ r j N i s end r « f r i i ^ r t t t i a a t 
H e n i j e , 8*%« end li*C« A^«rvc l ( t ! ^ 7 ) f !?«.tno].oi:ierl » t yd i t t » cm 
l l e e i j e , S»K« QB<I S« CtAtrft ( 1 ^ 1 ) • Fatl!olLe$^e«l. c t u d i * * on PbofMi 
4«»0truf,t.|y^ ©aiSKiB* ra-t elT toaisito fsr-t i l tn* lati^iiaa, FitytKjp* 
ofttheloigy 'J979# t s b l . 1980>| ; | | ( 2 ) i 327-3a8 t ln i - r . 
i'&w«ro» H«F« «apA L ^ K * J<»«hi ( 1 ^ ^ ) t £!tudl«« ot3, s o f t r o t o f 
S l ^so r trim M , r , I t a d f n l»hvtoi»th«A^ g ( 8 ) t t ^S^^ I^U 
l iovardy C h ^ r i o * H* {%^f2)% A o t r a v b o r r y f t r u i t r o t eaaivod hy 
owavdy C«iN« & &.«E« M b r o g t s (1973) t A Rtrr-%rt>orrr l^^ui t r c ^ eouood 
n&%tmt0 G^Hm * E«E« Alt»r«it^« (tf74&)l A atrmshmrrr f r u i t r o t 
(7) I 8€;2«S63* 
Movttrd €«!€• ft &»B» Albr*f?tee C l ^ ^ ) l A •tre#itfb«rry f r u i t r o t 
(?)« 938-939» 
I k o d i u g w , ?.ss*0* Cl9St)i timf.'^kmm r ^ l f » i i « f r u i t r o t ^f p,pry> 
Suttia^ ^«Bi*i Oi tyt llif?®ria« 
ik««ta.utfwi.*, v^*-.0# & W.o, o.cAew (1975?)I ^'tnilt; r o t &£ Cltr^^ta^ 
ImBiiM. ^ N iger ia emmmii by ?^;||^-,1,^ ^?\^P^t X^.'.l^ff^.fAa 
fmr94 %'^*^.:^%n9^ ^^-emhtfUv^ V ^ W Y (^97S)I H (2)1 
JftliBf N* iMnd 0* Bttrfeh ( l ! ^ t ) t Qm. th« ooettrrotMHi o# {>ar«»tti« 
Jmatuddtii (1979)« &rtiflmi.9 maiM 9mn9omtti.«m ^t j^Mih f r a l t s dtsriim 
(3)« ^90, 
JflBuULttddiii ( l 9SI ) t Clttdo»3orlUM rot o f tmi-tm nt ' t tT l l i i th f l t 
(4973) i ^ ( O t 62* Allahobad Uaiv , MloiiAbod ZaAAmm 
Jcmoluddin* }(«9« TME^ tMB ««Kl ie»li» Tei»dl«« ( t978) t Hot of f r a i t s 
l i to l t l (Iftttiri^ i^kBSMjyt) ^* «oriB»ttttK !pro«ooo«o ( i £ 2 s 
m |»3 «» 
I I (^)t 530*531 • Mlahabad Uniir«» India* 
JwmmtviafiiM^ I4«?« TrtfidoB and «•?'• Tandoo ( l 9 7 9 ) l A l*ittit r o t 
<I9T3) i s (*)» 75*77 l?niv. Mla>h«iMicl» India* 
SwaSum^ 6» «nd ^* l o t t ( l ^ l ) i OecitrroiMgNi of l*l*o«Bf| dry r o t on 
•torod pottttooo l a tho mm^ Arohly l^ ar Puvt^tmtimlmgAm. 
f f l ^M ffjjrtffiffifgji^iafal (^980) I ^ (5) I 325-332 H « ^ o i d t 
tlttiT«» i iori ln* 
.loaoai^ A«t«» and w«a« Fiolda ( l97S) t iMa a^»I«d f^mit r o t oaKiood 
KfifelOf P*/« (1973) • BrowB rot of atoiio f r a l t a ^ i Hurrtaa^idgoo 
I w i ^ t l o n AT^mm% I I I . Atwt J Amr±^ Bmmr | 2 ( 6 ) | WJS^tOkk. 
Kauai • K«P» Siagh wad K»S« mMwriraira ( I978) i Sotir r o t of 
aov to X a d l a ^ l a ^ l ^ ^*l^tl i l ,??y^^i^ffi l f f f f f l f fTt 21 <^)* 
76-77, 
Kanaujla tS«S« ( lS^9)t Fr«dlt ro t o f nanetarla <Hr«a«o C l t r ^ fH»tl*> 
KatMttijia H«S« (1981a) • A SMNT f fffftriTlililm ot^ra^i r o t at liipidaria 
oraaito l a Ind ia (j^ffffraAUlii. t t i a i i m t ) IW^lm fM^flm^H^^ 
ISUaUL (^^9 P*^^ 1980) I 2i i*^) 620«62U ^ 
Kaatatt|la S«S* (I96tt»)t Fruit rot o f Maadarla oraaso faglai^t^waa 
xwmU la^^m f^nnm^MUgr (m9. VM,* 1980)1 ^ 1t)430 
mm 6 ^ «• 
itao« C«V* agid L«S» !»•« (t9St)i 6trAvb«rry fSroit rot emuMd lay 
Ball#ti« T>AvMff (1979) I g i (a) l 239-:^3, ? ! • Frot. C«»t. 
lMftp*or« I* J* (I968)t Ffttli0lOjfi««;i studi** aiP tJNi f^rc^ts rot 
l a i d l * * 
X«9«or« Z«<f* and fi«K« TaadMi (t9^7)i twewmtk^n 9f m mmi <»Xi.fi^mm*» 
tt«bciri4i« l a #eurf» f^ruit* mMlar p«thos«Bi«ltt Ovarr^ Soi .^ 
Kftpo<»r« I*J« end l%«li» Twadon (19^9) i i?o«t isfovticni «i>aae<Mi l a 
anoocbte itei^ 9«iitMBt of towato fruit immmmi tiy %t;«,pf^ 
ii!Cft ^m^wpl^mm* ^WFM.MU» ^* 397*3^« 
RMjULf sf*!'* oad II«I.« Hua|«kl. (I961)i Foot i s foot ion bioohoadsol 
eliMigoo l a o|»p(3lo frai to dam t o rot oouolttgr fim^rl {mthoM* 
Hlaootwg Pi^ edoirti Agrlo Ualv* SoioOf lUKdUa* 
Xo««« ll*¥« oad J«0« Borten (l!^^}i Tito l^aXriguXmBitmrwmmkpt 
Sorteosy %«X« (1951) I l^ too poeiio otabotoaeoo £itorooiomHi p^M,±<ii-
ohoro Kow torii 62^ p« 
Kh«fti^« K«S« iUQd S* Cbcttidra (1979*) I Studloo on otorogo 41ooooo 
of frulto ttaofi vo«ot«l»loo XXI S*ootora offootlJMi otoroco 
rot of XlM mmsmmd by ^imW§llim l^lflKik »Yfftftltlllffl t f 
109*110, UniT, Mlobobod Vl*Pm Xadla« 
• 67 «• 
f r u i t rot om»«d t»y |^t|g£C|M laffi^ j l^^ fflrffit «"^ f t t i f f H f 
l o i l f a^ ( t ^ 5 ) l ^ ( 2 ) i 105*1O@ UnlT. f^llmhrnhwd, India* 
Kofaaa* E«D» ( l$79) t ^^ «^ ^&tho^««i of l»i»s!t rot of t o a e t o f r u i t s 
in Moldavia, rroia R o f o y a t i w y j Hwamml ( t 9 7 7 ) l | C55)l1^S« 
Srita^irtA 8«i»« Sabu and 8»]P« Siag^ ( I9 t^} l ^"ruit r o t of pointod 
to<in! (Tpiolioaifffffmg «lioi<na) i s 0ih@rt IndiMi l^vtaaath*^ 
Ki«Bar« S«t cuMi M,!*, Teadon ( I979) i A iiev f ru i t r o t o f o@T>i«8a 
( t 9 7 e ) | 2 i ( t ) * *^S Vulwr»i.tr Mlahebcid India* 
Xyflftytiarot Q«B« eaoA K«G« Choudhari (1;^>) i Storaieo doeay of ovoot 
oraago and e o a t r a l cMft«ur«a« . - | g » ? i l ft. ,r<,i ,^BgWi?llR 
KuoliaotOf R«K»| l*«<l» I t o and f««H« Ko (1977)I ?luefy r o t of jfsiava 
f r u i t s oausod by Unfile M^Wtltft IroiAfiiJl f^grMRliitlgl 
(1977) t 21 ( 2 ) t 185-187* Coi l* Tro9« ^f^rio* Univ* liawaii 
Mils lUnreii USA* 
I ^ » B.I R.N. Rai and A. Arya ( I980 ) i ffgttf|ffrJ^fl?M «»* ©^ pspsya 
Aliahsbad Uaiir* Xadin* 
LQp|ir«>rri«i4 E* <t979))i fu»earii«i coeymlayM (t«it»«) Same «« thm 
emmutkl &^?»»t of •terak^ r o t * on potato tubors* Nj^^ttw^ 
ffwmvlr%m^mf% rmlMk P^^m ( tws) (^t »< mm 
Ittmo^rftmld ( 1 9 ^ ) I P^ i^ ffpfi f^trfT*nm. SRAO nmumimj ro t on Poti«t« 
U»atieiiia» ll«T» Mid T.H, qo ia io (t976>* P&tha;?«»»ieity oad e%atiir«J. 
ohiettOt«r»tlo« o f ial£3Caili2lJal4a •«»» o«w«A»ff ^!r«l* *ot»« 
^ f^4lr3^ j.ffgjto,f P|»Tf?ffftt^lkffm, < t f 7 6 ) | 12 (1/2)166-7%. U n l v 
Phtl ip^iaeo Los Bwoos Colloifo Lafiuna* mtllippiiMMi« 
I*tt3Baiiifir»:fnat ^« c^ x^) S.'f* Ko^y (I97@)l ^ nov post hwrmMt diaocieo 
of tuMi^, iBfliiHi nmps(ai^Mi9m (t975, P**I 1976)1 ^ <«i)i 
!i21^530* Post jiTsiSuaito o e s t * lisi.eB|s«4 A«P« ladiat* 
L«w»::nar«7»nf 1P» emd 8»M» Boi!dr ( l 9 S 0 ) t So«* mmi post hsnrss t 
disoASos of « h i l l i s s « IMilffll 'yfWMl t f f*Ttfft?linr ItWi ULiBt 
Psttaology. (1978)» EN&I* I 9 7 9 ) | | ( 2 ) t 302-203 , Kskst iya 
Usiiir*, Vldysrasyapuri Xadls* 
^'••f C«U* (I97d)i )'<ffo«t of post hainrsst tmm»mtmtur* s a ipotst* 
i^isso rot i n r o l s t i o a t o sv^borla sad poridscm d«w«iopasak« 
Korssa Joorasl o f Pls«t P r o t s s t l o a i (1977) H ( f ) 55-63* 
Ssottl Nstll ll&it* Swrooa* S» Kor««« 
Loatsy C«l>« sad L» v«ti daa Bsr^ (197 t ) t Study s f fsstwra s f f s a t * 
i a c tsnfMrstiorSf r o l a t i v s l»unidity« sad fiwisttors l o s s i a 
flroali f r u i t sad 'vsgotsikla s t o r s s s s , ifi l l l f l l t *^ f 
AliasHti ! • ^6w93* 
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triptoiit W*J« (l967)t MfirlMt ^vmXtiy mad rmtis> «if r«si^ ir«iti«Mgi •€ 
AgnM^ ^fTtlt fit til FfPta 77,I< ^P* 
3<Mi», >i|j|it ^fafff vti4Y> ?^orli«t, l^tfflt ?» 99 if3«at« 
imtboffMi or i»iak wctftry rot or {»ot«too«« HUydt. £IJ|Sai* 
LuoM»9 fl»t'«t /t»iotaist* S« Carvniho sa4 MariaMC* Btaertort (1975) ( 
Poftr rruit rot e«tt»«d by Cqyfff|,fi4|,f f^ | tBffrt» TrflU ST 
Lute, JtM^ MEMi Rvii* Hoiclm^nirff (t9^8)t ttio on—wi'ciial otorAffO 
of fkuitOf voc«t«l»&Mi anil flor&ot «ai aiariNKrsr 9t»9imm V§ 
MMI Lofudiy R«P*« A^ NIL^  Xador oadi l»«lr« NoiTi* (197^)i OiwMiiio to 
froirti mirliot tOMotooo • •n bo ro^sood Colff f*r|fftt ^ 
(ta>f I0*18* 
M«lti» St t!«8« Sh«a^l oad S«P« Shocte ( f98t) l A aov fru i t rot 
on pitHi (f^ rutM|ffO dttESllift) iilt£W9EllUA tAlffUllfti JMyMH 
f^liiiUBl ff WTftitmr mH fjlfnt yil^tiyitfflri (t979f s>a«»i« 
I960)I 2 (^)* ^ 9 * Xfi^ lMi timumi.1 Am^w K*** Hertto 
^•otom B i l l Roff« ifeiiJLoatMr 3E^ Mii*« 
NAjundwrt a* wnd T^V* KoM ( l98 t ) i S9«il-«|E<* •<* moco Iqr &gaSB£s. 
jJtot g u m <rnirfiil fff^ffiffia (i9@o) %| (2i)i 82i.«as« 
Mo Unitforoity BMroito ladtlo* 
n^thmr^ S»B« toad B«S«« Umtmae (1$38>i ZadiwB ^hyt^pmtit^ jyj^ l 
NethuTt S»B« mad V,K, A^arwfO. (f97%)t A FyiH^»lo»|l^ «p 9«u»i»$ 
f ru i t rot i a a^pl^** ,|ScA»fi#it i f ( « / « ) • 5T*«e, 
M«rt«» N« • » ! !*« Tmmlbvirt < 1 ^ 0 ) i A •a«e of Art v^ls 9^ pot«t» 
(1579) 2 | ( t l / l 2 ) i l t . t « « 
Mao e i « l l « « W«l>, wid WUliMH B* Hewitt (f!r73)i Karjy Pofyytf« 
r o i i#f '^ fx&pooi ITiflMi of* iuroetiiMi oC Hotimoy ol* ,§<;|>^ rYtj|^ f 
(9)I t l 5 l - f t 5 7 » 
i^ -ltt CtMMbo C«I>» MGtd li«lk« i«ia«6#Mt Ct9£4)t Cls«a»^o i n mt^n^o 
iUi* of eammibmt frt i i to isfo«t«<S vi t l i g y t i i i ^ J@lliSlSlSCK 
liel3i»A ^bytfufrtliyt ;^ ( t ) i 233«23%« 
Ifo Xntoirt»9 £>«lr» •lad S«ll* «»«rritt (I9S8)« tl^o o f foo t o f at«i*tn|| 
•lifiJioo All polyt^tofto bosE l i n e r * on tho <l«i#Rloipi@iit oJf 
max*m Kr» ii«»t, eaueoci by BmS^Mam p^rfartpnii laywl.. 
Bio B«^r#, H 97«99« 
Mohto, P«t K*M« VyAO Md S«B* Scfcoono C<9T7)f ?otholof?io«I. 
•t«iiSio« <m f r u i t rot of td«oto oouoodl hty i^j^tMMXiM^ 
Hohtoy F», K«M« Vyos emS S«»« Soxviui ( t 9 7 7 ) l Motobo],** g h o n i f 
during fMi«h«.^fi»i« of .fruit r o t ^i.mim.imm of t<»iiat«« 
•nd Eeuiirttt ii,« Khe^iry (1972)1 my r®t o f i^Kriio 6l,«^Ni« 
i^ieosm, l?«S# tti»!3 L.l*# I l « f ( l f ? f ) t :Fjr«it i^ot ftf j»®p^r 
)>y ^i^m:im, «^« 0,'lbl4t?i4Bii.,&gligg«»^iiilt2ig, ( t ^ n > i H 
( 1 /2 ) i 1%*25« 
H i ta t&^ i i i ^p(^0 ^«P« a#«try» » • ^ u i t l m i ttsi^ «•»» a©rdt» (196%) i 
f't.tMS ti.%% pafteh pwmfeSjag— i®^r«t«Mry «»d t r r -B»t t t»«t»» 
eoo3.isc of f r « i i t » iOKl v o | ^ i i i l » » « 9ff^fr^ Aqr ic &ay*, ^INte 
M l t i ^ M i i t r ,< l * , W^» Ni^lMiy r . i , ^iMrr»<»« awS »• Mayor (1967) t 
PMAcinir ovoot el»«rriLoo t o r«dbyi«« tr»f»»i.t i a j s o y * S i i i | £ 
l io«r l«« &•!*• and A«A# Kotfor ( t977) t ^ona^dAty ro<|itiro»«Miii« 
roo^JOMOiidatioaat f o r ^Tftaoj^ort #ndl utoriigo •el<s«%o4 
v^««tal»t^s« ff iel t* @t»to« t ini i r* l l o r t i o * Htopt* 28^ pp 
a66-7€» 
Hor r i o * l<*i««t I t^ f t Cioypooi oad I»«F« Huenr (1971 ) i Hod i f iod 
8tfio«?h(Ganic • AS. IxAmsmA Moforwaeo I»i»t Tltrott.ie^ ^9^9§ 
v i t h « [ i ^«9 io on BcMrilOttttciro], Carwiiifl4ti.oot Borlut iyt 
en iv Co&Af iProM i f > 99# 
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HttllCMBt f«H« a»HI Tit^m Bpstiiwsm (J976)f PolyattooMwido dlo,-«ir«-
'AsUkmc$&0^ P,K» (|f<^-l)i Cold #t.iarsgtt >»t r<M2»#.^ o«»» fiSi2lsaiSya(B4, 
K«ik» n# (1979) I A iVwifc r o t of ep >l© •ftUMMl toy ggEgSlSSKyjt 
ffofildi© of lisaSJijaljl iHS&M^SiS. C*'***) H<m«y# Z 0 « m l -
aatiott r^|«» dead l<»iig:evlty« (p«LfB|ff ^ff Bataaurp 23* 635«^^5« 
Naras i e , K« and 8»H« K«Kk>*y ( l 9 8 o ) i 8tttcil«« aa f u s a r i a l r o t o f 
iftjwms, iMMi^^:iHm%M)'.mr Ct^ ra, i> i^i* i979)i 2i 
(3 ) t 3IO«3l4* KfJcE'tiyft Uni-7» Wcdr&B|^ « A«P« Jtodtfiii 
<1^ J.S9B9 ts«ti.*t v^^ *^ ^Attftiwa tea H*A4i S#h«mnr il96C»)i &«N»liac 
r e t e e e f ftjppi«« p^^ auolMd In ti-ttmr homed hcmmm mm l a f l i t ** 
nmmd by w n t s * p^rfoxvtvd trfty** md •tattldURfr p«ttt*mi« 
MoMih* St«t*« m^oila* A««oe« PT^MI* 5i6« 2l4<«j^« 
Qmtmtr&mtmf «*«T« i!is¥i T* r«ti«fia« ( f977) t riyaifi.'al. Trtiit r o t » ot 
ibcmmtm^m i n 8o«itbMr<t l i la«rl*« .^ « H<ytAaA,....i8!»i^  ^ (^)* 
li7>Ji79» 
Ook*| J«J, (*9^l)i «ltifiv« f r u i t r«it mm*iM»d by l t t 4 g o p ^ »t<»le* 
C'sULv* M i^^ Ally Xut'Ufii BrgkiMiit S t , Kci|MnR^  l1n«raiJL» 1I«S»A« 
T3 -
A new fx^ i t r o t of ^ f U f f l g f ^ m ,lfffai,*l!fti„ I f l i j y A j & X f t 
FMMiAyt P*S«| 0«V*S« Klmt&f l>*N, StrnkXa enS S«M* BhargtiVR 
(1980)1 ^ mm* i^^sutk ««* • ' ^a«i fViU*. JStMHf fllYttiffHtllt 
lP«siitesti(0Of i^ «B» ( t 9 7 5 ) t I'oat l"i«rv*«t mtyml&t^^'^y^ HAadtip^ Mi4 
Util iauition df Tr«pio«l «nd S«A>wrro9do«a. ^ u i t » and 
Pmmitur^ K«8»9 J»N* Cbcuidt UarawB Singli awi C«S« Pwrttowr 097« ' ) t 
fh^fa&ofim f r u i t r o t of b r l n j s l (^ligwatt jtSli^BfiSib ^ • ) ^ 
»»taBiJ«d!>« I* V l i i b l l i t y «>f tlM fttngos •od r«Ji« of • • o d s Jjt 
d i soeso d volo|MMOt»t» ,|«, p,yft..l»Mn,^ f f y j f t PWlfM Z 
fatr^iftf if»A«B» (1976) t Post baonrost iodos ii»9»ot of tho i r 
pr&wmxtittm on food oupijlioa^ mstr i ton and d«^roioiiaMqat« 
l a Sfflqii <Mi IKstritlfm and Aiprle»lt«src4. mad £oo«UMai«« 
Di^rolopoaoat l a tbo Tropleo* ^HmmttmmXm^ 197^ •<l N»S* 
SoriaohOMy M« Dohar^ 99 t95«>^<^* ^ow Yorki PX«Buai 500 p|i« 
Feit4^oa» 3«0« (1969) I £fc'a«t« of voat hoioo oai mtrm^t^lt oT 
tthmttaard tM>x€i# «ad i'lmit oooliS;? roto* t?8 Po« Apy>*a 
^oaraoB* r^*C, ead t>,H, HoU (197^) I Kipo f r u i t r o t of t eaa ta 
eaa«od by Pytj^lap jlJLfiiHHL ***^  £Cl£Jtfl ftTff!lT1fllitf*rti^TH 
FwttdorgriKOOy A«f #»H»!^ « Zaonborg (197%) • Tbo o f foo t o f 
- f% -
P h i l i p , S . ( 1 ^ 1 ) 1 isi^ttff i l iJail r » t ©f p<i«®gr«t« r fe^«»* i M i f t 
^ i ^ l o * V«ll»3rwnlt X4»*«ls SmAtrnm 
9 h i i l l p s « !>«.?« «»d 6«H« f l«tyl i i ( f 9 i ^ ) t il?0i^ !3«r«««t bl«MB r « t 
mwmUm,i^^^mMPUm»M0ww, ^PTIM (t979)t 11^ ^« 
#$»w«tl, Cl«ll, (19060) t 'tlitt l iaaAlii i^ 9 f l^rult si^r trweuiiMMrttt'ii.att 
WM&mUfJl,m Yg>. Ilf ^  190SI 339»396« 
l>r»lifti^i( 0»ll«f B« Hifribra maA A*!** Hii^teriit i ( t 9 f i ) l p^y^^n^aff^ 
flitftiilllTII Smpi.\mmt muS. f l«il .« •snuNUst M t t « r r o t o f 
PrcMNidit i^«^* <^^ ^«K« SisA>* (1*^9) i l^«*i lar««%l«Na m^mamm im 
«tMi«rbi« M»ld e«nit«»t of l i t « h l f^-ultv onowidl tiy mme%miM 
?<i]^le«ii«, K,1f, and 1»#V» K«iiMd«va ( I97%) i ^ i J g ^ b e l ^ 
P9%mt0 r o t * ffHiftl f i f f f i i t a i i l l I O ) * 235*SI^« 
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Fraw n0t&rwktt%Masri. a h i f i f l ^^ai^^iwfi^ (t97@)t 9^ 307* 
QttiffliOg 7«H« i»d A* J* iuiaw (1977) I A IMMT fVudt r o t dtm^mmm 9t 
»»l^ym i n thm Phtltp^immm* f,|?|L|.l»f AaBgj, ^ ( 7 / 8 ) t 
330-331 197^/1 fT5» 
(1979) f l^ (2) I I38*»t6f« Unlv* PhiUppinos* Lo« B«M«t 
yxot of i»ot&t« t«^«r« «» • vrnt roport Ctarrtwat S o i « i ^ 
(I9?9)f U (23) t 10%3»10%9 0«a«« ?etftto , Ho»« Zmt« 
&iadL«« 2adJji« 
1R«Jtt|rop«l«at S« M>^  K*X« tfilMtt ( 1 ^ 2 ) t Pla|,od|.* i^ytaloiyiAa 
osttsin^ ds^ r o t o f anwva f r u i t s t a S* ImHm^ »|gfif' | ^ g 
fita j g (%)i 323.3S^# 
R«J*k* R«C« wid 8«y« ^wutMi ( l9S1) t Two now f r u i t r o t disouao 
•f fiiHaiM £MCiaBlJftaMlft^(«980)| 12 (19)1 597'-398« 
R*Ja» I»8« and R*l* R«} ( f 9 6 l ) i Sof t r o t o f oa io» i s oto^etgo* 
TUMirfit AfamilHiriii Jmiiitli («98o) Q ( 3 ) I i9%4i!^ 
Asri«« Roo* 8ttt« I.MI* A»P« Zadi.ii« 
\ \ 
ftutH, Q«e» ttttdl a«lf« itotmaty ( t960) t e«« tr« l o f Till irWIllinMliU 
v»t o f otorod t^aAimm Im^ttm fhnn9^l¥lilMtlf ii^^P 
pdia, 1979)1 H (2) 2 9 6 ^ 3 7 ^ i o e o miiT* A«rio* T^hnot* 
«tCR>«iaif soft V0t 9t msa^tm lemurd I'^'fji^^t^npfn'^mif m n i l l l l ~ 
? f^fyiiff ?HYlfg»^^yl9^ <i978, p«tia. f979h 2yi ^^>t ^^^ 
Kttkatiy» tinier* Varwa^fat Zadl«« 
IK Wit ^v^* oxiMi V« Sijfc«nM«al«ii ( t 9 7 S ) | A nam po«t hAnrwtft dis^aMI 
or ««9«-fi;oo»«1»«rry fff | f f#tl ? ! f l i t ^ T f r i l t T ft ^m&fOL 
wmttf V*R« (1969) I ^ o t ^ t i M i on* r f t i l , stiipcMiits o f f r u i t s M i i 
RosKlQMAidEit V* ( f97S}t Whito r o t o f Oai«M ( S ^ l o r o t i ^ SJEldk* 
yfflff- f<tt»-|ili (Y97%) j g t « ^ « I 9 ^ « 
f r u t t r o t of iMBi^ o^iarid ( fMatoi i i | f f i | £yys|yMl) ^^ * fffllWUfti 
MlBlt fB*. fflgffltf m f f i H t f i («980>t ! ^ C m t 6T0» Agro 
C o l l , InAiMm 
o«Kw^ ^y T| - |>t l^fgmt XteJUiiA. ^Wrt t t f ?^f^«Mffa ( t 9 7 9 ) t 
C l t ) l %9e^99« A ^ « C o t l . Zacfi** 
Roy, .4«Hft K«B« Sita&mii «uti«i K«iO» Ougpto (t5>7S)t OooMrronoe o f 9 
now r o t dioo«o<»o of otorod igmpXiM |^-r1-\j^ fflf ffftAoiMi t»«) 
Qimm^Lm^am*9 Ct^tT) *^ (ao> 7i6«-TiT ^mrm co i i * ©.^o 
Bi|>h«nyl eotattrol, of a i tnaa spolli^;* «• inf l tMae* of ticMit 
««»ts>«3mtttr« «ncl oartaii v»ntln«* 'q.f ,f»g,t„ AfflTJff•, Rwrlit,, Pf>• 
R»r>t^  6^m 2Z ftp* 
S«x<ds»» A«K«« arad e*iS:« JMJUA <l9@t)i A SMMir f r u i t r* t di»<»tUMi • f 
( i9Sf ) ^ ( 2 ) t 96 (i^a^) Jitf«Ji HaiY* Ova l ior , Zndl«« 
IPayTf on st«»r«« oeAtota i n th« fvtoAtvBPt d i « t r l o t « 
S0ttiM^f>a» H«| i*«M« atobbs Hndl A#e» X«;spton ( t 9 ^ l ) l ,fif^p9y.:i,|.^l|||. 
coiox^stttiMi o f XsKllitfa rod i>«9por dudxig « t o r « ^ , Phytf* 
»attaol0i»y> (1980)1 ^ (3)1 2l8-»223. t^^v» W«torl©o, Out, 
Sottily D»H« (t9%>)l OoaUl otoTfi^ oi" »O<K3 potat3&o« I»diaii 
9 « ^7l-*iT5» 
i^ 'ma* 
i9^ i«»jri»At ^« •nt^ A,H* Kii«a <t97S) t i^ruit r o t o f Airo|rgbo§ 
Shorwft* M« «Ki A«H« Kli«a ( t 9 7 9 ) t S t u d i o o o a f r t U t r o t o f oop« 
gooooborry* Aoto Bo^wlUi l l r t l t ia (t976)t ( (2) l 211*213 
A^imm i^tk*» St&* l^ arUSi<^» ^fom^ K^etrnm Xadlitt* 
t7pstoa0« fl«e« (1979)1 Pliyt^olat^yr^ fT^lmnfl g^*** r o t ot •i^a.««t 
a i i ^ rfll^^»lftrWa ( t97&) l ^ ( l ) t 2 ^ 3 0 . jk l«», Wyip* 
VaerlittraaiMWft* T»E« ( l f 7 3 ) i OmiMiti'Wi «««wii o f oMrrot bXiMilrt r » t 
V«r^i» A«8<»l A* CHooriA «aHi 0«E« P«o«h««A>«rMR ( l 9 S l ) t iVo i t r e t 
( 1 9 ^ ) 21 ( t ) i U > 1 3 6 * Col l« ilo3r«« V<»ll£«llik«rtt« Trioh^r* 
Korolat Iad4«i« 
*«»• M t ^ ' n W t e *^'»* • ' *Wirot (^^tt^fsw r^nlp- i . ) iaoHgiyi 
ABM IIVOll H Cl«6)t I5t}*1^t# 
¥ytt«« K«M«$ S»a» ChmwostA iix^ !!• Bmxmm (I9@0)l A nww ftniit 
Ptivtoii>thalo«yi (1978, mibU 1979) ^ 0 ) i 3 6 3 , IlBiv« 
Sfotiprt Saucer lt»P» Itellk* 
«iKii«« K«0«1K« fnd C« H«au^ifir«Dh«nr (1979)I Th« now |i««i«ilMHrvt(Mit 
di9«M« of £«|jua tirmtfftff x** ^ruito, (^bio^ft (1979) f 
<3)t f26«»t37« S e l « C o i l . 0«»Mii« Univ* »yd«r»bad 2tadl«« 
w«di»« K»D*R« «nd e* MMMtib«rfMri(i«rr (1981) i Triroo p«*t«»b«nNNit 
• 85 • 
Patlioiismw olT eu<sta^«r fruit rota in Egypt* S^mmllMi 
wei io , j»H« (I97f)f Pi>8t«4Mtin»«»t hot tfAtinr meA t%m(^9±dm 
tr«»teMHats i*or rMtotti^on 9t daemy of <''eU.for»i« 9®a«li««, 
^imm and a*«t«rlwi** ».i jfgla.m^griift ^fWlf l^ftt l^ffgliJu 
908, t2pi^ « 
Mmrmmvlb^ 1«*K« aod w«i«« Xllnaaa (19B0) i ^fft-tloly^ ttllt-ffJ flfilijl 
relftolatod trou i'l^ iv^ j^rs rot of oi^oroo 5^ p»pJLoo» £SiSj||dML. 
t ioe is<»c Xaot Aixlo OmmAm^ Ottawa, Oat, e»a«tf«« 
VbltoMUB, T*M» (1957) • -^ VoosLag points of frtsito, vosototolo* oni 
n.i»ri»t otooim* Iff, mmt iimUM. Ifffr^ ,, ^tit Pftttt t96 
3a 91 ,^ KoiMriatod I^ TTa 
Wi|,liiw»(»R« D« ocid •^mi* XmtAmn (1965) t ^*varw±ftmmmf^^pfftgf 7t l6iS 
Wiiwm, X«i« ai»4 C* Bolonopia (1973) • K>r]r rot of iriasor HiiataMNi 
eottood by fi4g|yiitt8 siliCBilsJi* lM%m funmM^Mlm ift (2)* 
:JS5-386, 
Via, v ,s» (1978) I Slaok aoX4 rot of M^oa i a Tainwo, 
tffflllfft ftnl4ffJMl TfJ^ yiWIi (1977) t U <3)t 2O2«305» ^^ta. 
TaitfoB CMv Taipoi , TaivoB* 
